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PREFACE 

This book is intended for pupils in Grades VII and VIII. It 
covers the work as generally taught in a majority of the schools in 
this country. Most of our elementary schools extend through eight 
school years, and the topics studied are generally rather uniform. 
For systems in which the junior high school begins in the seventh 
grade the Junior High School Mathematics, Books I, II, and III, 
published in this series, will be found well arranged, but for the 
more common type of school the work of Grades VII and VIII will 
for a long time be of the nature herein set forth. 

For the convenience of teachers the book has been divided into 
four chapters, each chapter containing sufficient work for a half 
year. Teachers may omit as many exercises as necessary to allow for 
carrying out this plan. Indeed, one of the greatest failures on the 
X)art of teachers using any textbook is due to the fact that they 
feel that all exercises must be solved. A textbook should be the 
servant of the teacher, not the master, and under each topic the 
teacher should choose only such exercises and as many of them as 
are necessary to secure good work on the part of the pupils. 

The arrangement of the book is topical, so that a pupil stays long 
enough with a subject at one time to acquire that feeling of mastery 
which is his right and privilege. Along with this sequence of topics, 
however, there are several features which are noteworthy. One is 
the Little Examinations, a brief series of tests covering each chapter 
in turn ; a second feature is the Review and Drill section, also placed 
near the end of each chapter, and furnishing a cumulative review of 
all preceding work ; a third is the sets of Problems without Numbers 
and Problems for Completion, each of which requires new lines 

• • • 
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iv PREFACE 

of independent thought on the part of the pupils; and a fourth is the 
Material for Frequent Drill found on page 315. By the aid of these 
features a teacher may be assured that the pupil is instructed in and 
kept refreshed upon those essentials of computation without which 
he cannot hope to succeed. There have also been inserted several 
elementary psychological tests relating to arithmetic, which may be 
used or not in the discretion of the teacher. 

In the theory of the work the authors have no more sympathy 
with the idea that a pupil should be told to do a thing in a certain 
way, with no knowledge of why this way is the right one, than they 
have with the notion that he must explain every operation with all 
the care that a textbook writer would show. They believe that every 
process should be learned with an appeal to the pupil's understand- 
ing, and that thereafter it should become entirely mechanical ; and 
in this way each operation has been presented in this book. 

A feature of the book is the large number of modern applications 
to the actual needs of our American people, but these applications 
are not permitted to exclude the abstract drill work without which 
no pupil has ever become a good computer. To balance adequately 
the abstract and the concrete, the drill work and the applied prob- 
lem, the review work and the new material, has been one of the 
earnest endeavors of the authors in the preparation of this series. 

The authors hope that their effort to prepare a perfectly usable 
textbook, free from those eccentricities which, while attracting 
momentary, attention, fail to give the pupils the power they need, 
will prove helpful to the schools of the country. 

GEORGE WENTWORTH 
DAVID EUGENE SMITH 
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SCHOOL ARITHMETICS 

BOOK THREE 

CHAPTER I 
I. REVIEW AND EFFICIENCY TESTS 

Why we Review Arithmetic. Why do people fail so often in 
the ordinary arithmetic of daily life ? Becatise they cannot add, 
subtract, mvltiply, and divide correctly. 

Why are so many people inaccurate in their work ? Chiefly 
because they do not know, with certainty y such simple facts as these : 

6 4- 8 = 14 ^+^=^ 7 x $1.50 = $10.50 

17-9 = 8 I of 24 = 18 7x8 + 3 = 59 

6x9 = 54 2^x16 = 40 68-5-7= 9, and 5 over 

72 H- 8 = 9 11 X 21 = 3| 4% of $15 = $0.60 

Why do so many people fail on simple facts which everyone 
needs in ordinary life ? Chiefly because they did not learn them 
thoroughly in school. They studied about arithmetic, but they 
failed to learn the most important facts about numbers. 

Why do you need to review your studies ? So that you will 

not be counted among the failures when you begin your life work. 

The review consists in drill upon the fundamentals. More work is 
provided than most teachers will need to use. Teachers should take only 
what is necessary and reach the new work as quickly as possible. 

1 



2 REVIEW AND EFFICIENCY TESTS 

READING AND WRITING NUMBERS 

Numbers 1 to 4, oral 

1. Large business houses have machines for filling out their 
checks. These machines print in words the number ♦142.75 
like this : " One hundred forty-two dollars and seventy-five 
cents," and then print the figures. Why do they print both the 
words and the figures ? Why do they print " One hundred forty- 
two" instead of the old-fashioned "One hundred and forty-two"? 

Efl&ciency avoids waste of time and of words. Efl&ciency requires accu- 
racy. If you write "one hundred and forty-two thousandths" for 0.142, 
you will have no good way in which to write 100.042. Omit the *' and " except 
between a whole number and a fraction, as in 2}, 3.42, 100.023, and the like. 

2. In the Fourth Liberty Loan the amount issued was 
♦6,989,047,000. Read this number. 

This is to show the use and the proper reading of large numbers. 

Mead the following atatements: 

3. The amount of the First Liberty Loan issued during the 
World War was $2,000,000,000. 

4. The amount of the Second Liberty Loan issued was 
♦3,808,766,150, and the amount of the Third Liberty Loan 
issued was $4,176,516,850. 

Write the following numbern in words: 

5. *2,718,314. 7. 3,000,003. 9. $5,207,836,298.37. 

6. $14,800,621. 8. 15,015,015. 10. $8,008,008,008.08. 

Write the following number 8 in figures : 

11. Four million, four. 12. Seven billion, twenty-one. 

13. Sixty-three million, two hundred dollars and eight cents. 



NUMBERS AND TERMS USED 8 

MSANING OF COMMON WORDS 

All work oral 

1. What do you mean by units' place? by hundreds'' place? 

2. What does the word unit mean? Give an example of 
the kind of unit that you mean when you speak of units' place ; 
when you speak of a unit of length ; of a unit of area. 

3. What do you mean by a Roman numeral? Where are 
such numerals commonly used? Give an example of the two 
Roman numerals made up by combining I and V. 

4. What do you mean by the word addend? subtrahend? 
minuend? multiplier? multiplicand? divisor? dividend? 

5. In what operation is the result called the quotient? the 
sum ? the difference ? the product ? 

6. What do you mean by the word fraction ? numerator ? 
denominator? by the expression mixed number? 

7. What do you mean by the expression per cent ? Illustrate 
by the case of 6%. 

8. What do you mean by an aliquot part of a number? 
Illustrate by giving four aliquot parts of ♦!, expressing each 
result both as a fraction of %1 and also as cents. 

Strictly, an aliquot part is a part like ^, J, \, but not §, |, and the like. 

9. What do you mean by a denominate number ? Give three 
illustrations of such a number. 

10. What does the word decimal mean? Give two cases in 
which it is used in arithmetic. 

The purpose of the above questions is not to secure memorized definitions, 
but to see if the pupils can use the terms properly. 

It will be interesting to many pupils to consult a large dictionary and 
see the origin of such words as are mentioned on this page. 



4 REVIEW AND EFFICIENCY TESTS 

ADDING OHE-FIOUKX HUHBBKS 

All work oral 

Add the following rowt from left to right, cheeking by adding 
from right to left: 

1. 384956368737584764 

2. 753478653929774678 

3. 564578269765645875 

4. 656746875842665967 

5. 465656966751756875 

6. 275865459646675674 

7. 144387744838865 

8. 035296835747956 

9. 826196926658847 

10. 956565967660847 

In Exa. 1-10 the pupil should add and check each row in 30 sec. 

Add thefollomng columns upward, checking by adding downward: 

11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 

2753984613 
6268787678 
8845893262 
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8 
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4 


9 


8 


5 


7 


9 


7 


8 


5 
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3 


7 


6 
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8 


7 


8 
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3 


7 


3 


4 


3 


4 


9 


8 


4 


6 
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2 


8 


9 


4 


3 


6 


7 


3 


4 


9 


6 


4 


3 


2 


3 


8 


7 


4 


5 


5 


9 


6 


8 


6 


5 


2 


1 


9 


8 


8 


8 


9 


7 


4 


5 


8 


9 


9 


7 



In Exs. 11^0 the pupil should add and check each column in 15 sec 



ADDITION 
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SXLF-CHBCXUIG ADDITION 

1. Copy the following; add each line horizontally and write 
the sum in the right-hand column; add each column and 
write the sum below; then add the sums at the right and add 
the sums underneath. The results should be the same and the 
number should be written in the space marked * * *. 



4 


3 


4 


2 


8 


6 


9 


4 


8 


3 


8 


5 




3 


9 


7 


3 


2 


1 


7 


2 


6 


5 


2 


4 




7 


2 


2 


9 


7 


4 


5 


9 


4 


7 


9 


3 




6 


8 


8 


6 


5 


2 


6 


8 


2 


9 


7 


2 




4 


6 


3 


4 


8 


5 


3 


1 


7 


6 


4 


6 






** * 



2. A traveling man's expense account for a week is given in 
the statement below. Perform the additions as in Ex. 1. 



Date 


Fahes 


BOATCT) 


Tele- 
phone 


POSTAGE 


Miscel- 
laneous 


Total 


1 


2 


20 


3 
8 
4 


90 




20 






1 


55 






2 


1 


40 


85 


30 


12 


60 






3 


60 


20 


75 


08 


10 






4 


1 

2 
1 


95 


4 
3 
4 


10 


1 


20 


16 




75 




5 


60 


95 


45 


24 


45 




6 


46 


25 


25 


12 


1 


00 




7 


2 


32 


4 


36 




20 


18 


75 




Total 



















6 REVIEW AND EFFICIENCY TESTS 

ADDING TWO-FIGURE NUMBERS 

All work oral 

1. Add 39 and 26 as a business man would. Think of 
39 + 26 as 39 + 20 + 6 and then as 59 + 6. 

Add the following as in Ex. 1 : 

2. 22 22 22 22 22 42 65 

10 16 18 28 29 89 38 



3. 27 


34 


45 


55 


78 


58 


47 


36 


27 


35 


26 


12 


14 


27 


4. 38 


68 


27 


47 


57 


68 


78 


18 


18 


19 


19 


29 


12 


13 


5. 90 


95 


95 


96 


98 


57 


67 


10 


10 


15 


15 


64 


13 


13 


6. 85 


85 


86 


88 


64 


89 


99 


20 


25 


25 


37 


36 


42 


56 


7. 58 


58 


58 


58 


65 


65 


67 


50 


52 


56 


57 

• 


40 


45 


48 


8. 77 


77 


78 


78 


78 


78 


79 


20 


23 


30 


32 


35 


56 


68 



This is precisely the kind of calculation we use in making purchases. 
If the pupil gets into the habit of adding from the left, in cases like those 
given above, he will soon come to do it easily, rapidly, and accurately. 



ADDITION 

DRILL WORK IN ADDITION 

Copy the following^ add, and check each result : 



I. 


2. 


3. 


4. 


5. 


6. 


13.27 


♦5.76 


»5.80 


»7.28 


15.96 


«6.89 


.42 


2.86 


2.60 


2.96 


6.82 


9.72 


1.27 


.92 


3.07 


.39 


3.48 


8.34 


2.68 


3. 


4.26 


8.72 


7.56 


4.08 


.39 


4.05 


.39 


.48 


8.29 


6.29 


4. 


.75 


.57 


6.75 


3.07 


.70 


7.68 


2.10 


2.61 


3.29 


6.40 


8.32 


1.29 


3.76 


1.75 


4.36 


3.36 


1.49 



The work given above is precisely the kind that everyone meets in 
adding grocery bills and in keeping accounts. The teacher should first 
have the pupils copy Exs. 1-6 ; then, at a given signal, all should begin, 
and the teacher should time each paper. The teacher's marks should 
show (1) the number of correct results, (2) the number of incorrect ones, 
* (3) the time. Since each result is checked, an incorrect result should 
be rare. If the work is reviewed occasionally, the record should show 
a decrease in time and an increase in accuracy for most of the pupils. 

Copt/ the follovnng^ add^ and check each result: 



7. 


8. 


9. 


10. 


11. 


#2864.75 


♦5873.96 


473.82 


5738.2 


5.428 


3904.08 


2981.44 


698.87 


698.3 


3.206 


628.37 


3837.62 

• 


438.37 


4000. 


4.783 


6072.99 


897.68 


507.96 


783.6 


.896 


832.87 


3278.48 


296.81 


3408.8 


4.008 


6271.03 


687.49 


300.09 


629.3 


.009 


876.58 


853.61 


41.76 


4426.3 


6.71 


273.06 


3400.07 


391.63 


8900. 


3.409 


4269.34 


289.63 


612.19 


862.3 


2.672 



8 REVIEW AND EFFICIENCY TESTS 

SUBTRACTING TWO-FIGURE NUMBERS 

All work oral 

1. How do you subtract 28^ from 54^? Do you have to 
take pencil and paper to do what every business man does in 
his head? If it were 54^ — 30^ you would give the result at 
once as 24^; but 28^ lacks only 2^ of being 30^, so the 
result is 24^ + 2^. So think like this: "28^ + 2^ = 30^ and 
80^ + 24^ = 54^," and then just add the 2^ and 24^. 

2. Think of 61-34 by thmking that 34 + 6 = 40 and 
then that 40 + 21 = 61. What is the result ? 

This is simply the familiar making-change method of subtraction. 

Subtract in each of the following cases : 

3. 47 47 47 57 56 54 92 
32 37 88 38 38 87 49 



4. 60 


61 


61 


71 


82 


83 


85 * 


32 


32 


35 


37 


36 


45 


58 


5. 72 


71 


70 


73 


73 


84 


92 


42 


42 


42 


47 


48 


58 


76 


6. 98 


92 


90 


90 


92 


92 


98 


52 


62 


52 


61 


63 


68 


79 


7. 87 


87 


86 


84 


84 


92 


93 


30 


37 


87 


87 


89 


89 


65 



If the teacher finds the class better able to take the following short 
method, it will be found about equally good. Think of 54—28 as 54—20—8, 
or 34 — 8, or 26. In any case, pencil and paper should not be necessary. 



SUBTRACTION 







DRUL WORK IN SUBTRACTION 

Numbers 1 to 8, oral 

1. If you make a purchase amounting to $2.46 and give 
the dealer a $5 bill, how much change is due? 

The pupil should think, as the dealer does, " $2.46 + 4 ^ = |2.50, 
#2.50 + 50^ = $3, $3 + $2 = $5, and so the change is $2.54." 

Make chanffe^for $5 on purchases a« follows : 

2. $2.57. 3. $1.72. 4. $2.61. 5. $0.36. 6. $3.52. 

7. If you have to subtract 4726 from 
9000, it is easier to begin at the left, 
thinking of 9000 as 8990 + 10, written as 
here shown. Thinking of it in this way, 
how much is 9000 - 3268 ? : 

8. How do you check your work in subtraction ? Illustrate 
by the case of 42-17= 25; by the case of 100-72. 

Subtract in each of the following cases: 



8 9 9 
4 7 2 


10 
6 


4 2 7 


4 



9. 


8000 


12. 


5726 


15. 52,123 


18. 


128,300 




1786 




8987 


18,068 




69,426 


10. 


4000 


13. 


8209 


16. 61,028 


19. 


801,220 




2938 




6138 


52,886 




49,726 


11. 


5100 


14. 


7012 


17. 72,183 


20. 


802,808 




2673 




8648 


29,289 




476,829 



The pupils should copy each column, subtract, and check in 1 min. Since 
four methods of subtraction are in common use in this country, and the 
pupil has by this time acquired mechanical efficiency in one of them, it 
is not desirable hereafter to insist upon any particular one of the methods. 



10 REVIEW AND EFFICIENCY TESTS 

DRILL WORK IN SUBTRACTION 

Numbers 1 to 5, oral 

In each of the follffwing easet beg/in at the left and subtract 
from 50 until remains: 

1. 52346424 5 7 62 

The pupil should say : " 45, 43, 40," aud so on to 0. 

2. 57854652 34 24 
8. 37285654 3 228 
4. 75238186 5 4 01 
6. 587651234 243 

Subtract in each of the following eases, and check : 

6. ♦1768 11. ♦2089.70 16. ♦8273.86 21. ♦12,782.68 

492 379.69 4969.98 698.98 

7. ^4107 12. ^8231.21 17. ♦7284.82 22. ♦23,072.08 

298 4681.96 2989.75 16,789.79 

^^^m^^~^m^ ^^^^^^_^^^^^^^_ ^B^i_»^^^^^^_^^ ^avaa^^Ba^^^^^^B_a 

8. ^5123 13. ^9210.82 18. ^6000. 23. ♦30,292.72 

1768 7876.98 4788.81 17,693.49 

9. ^8234 14. ^8023.81 19. ^7000. 24. ♦52,293.37 

3968 6789.96 4383.69 16,820.98 

10. ^9230 15. ♦7333.03 20. ^8000. 25. ♦75,000. 

4768 5768.79 3270.08 968.89 

26. From the sum of ♦432.86, ♦981.08, and ♦75.82 take the 
sum of ♦42.38, ♦681.96, ♦29.07, and ♦57.36. 



MULTIPLICATION 
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Multiplication. You know how to multiply one number by 
another, and we shall now briefly review the operation. 



4674 


♦45.87 


3.24 


49 


2007 


0.21 


42066 


32109 


324 


18696 


9174 


648 


229026 


192061.09 


0.6804 



1. Multiply 4674 by 49. 

Here we multiply 4674 first by 9 and then by 40 and add the products. 

2. Multiply 145.87 by 2007. 

The products corresponding to the zeros in the multiplier are zero, and 
therefore, as you have already learned, they need not be written. 

3. Multiply 8.24 by 0.21. 

In this example we multiply in the ordinary way, and notice that 
1 (hundredth) x 4 (hundredths) = 4 (ten-thousandths) and that the 4 of 
the product must therefore go in the ten-thousandths' place. 

From Ex. 3 we have the following useful rule : 

To multiply hy a decimal^ multiply as if by an integer and point 
off from the right as many decimal places in the product as there are 
dedmal places in loth factors together^ prefixing zeros if necessary. 

Cross Hiiltiplicatlon. With reasonably small numbers the 

method known as cross multiplication is commonly used. 

For example, multiply 10.48 by 35. 

5 X 8 = 40; write and "carry "4; 
5 4. — Qft J-makmg 48 ; write 8 and •'carry " 4 ; 
8 X 4 + 4 = 16 ; write 16. 




ss 
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KEVIEW AND EFFICIENCY TESTS 



Checks in Multiplication. We may check our work in mul- 
tiplication in various ways. If we are multiplying 889 by 68, 
for example, we may check by multiplying 68 by 889. Instead 
of this we may multiply 889 by 34, which is half of 68, and 
then multiply the product by 2. Each of these checks, however, 
takes too much time, and so we rarely use either of them. 

Check of Nines. Another check, which is much simpler than 
either of the others and rarely fails to discover an error, is 
known as the check of casting out nines 
or simply the check of nines. Briefly 
described, it is applied as follows : 

In the multiplier, 6 + 8 = 14 = 9 + 5, 
we reject, or " cast out," the 9, leaving 5. 
We write 5 in the left angle of the 
cross, as shown. 

In the multiplicand, 8 + 8 + 9 = 
25 = 2 X 9 + 7, we cast out the two 9's, leaving 7. We write 
7 in the angle at the right. 

The product of this 5 and 7 is 85, or 8 x 9 + 8. We cast 
out the three 9's, leaving 8. We write 8 in the angle at the top. 

In the product, 6 + + 4 + 5 + 2 = 17 = 9 + 8, we cast out 
the 9, leaving 8. We write 8 in the angle at the bottom. 

Since the figure at the top (8) agrees with the figure at the 
bottom (8) the work is probably correct. 

This check is so interesting and valuable that its use is recommended, 
but this is optional with the teacher. No further explanation should be 
attempted in an elementary class. The check is widely used by computers 
and will save the pupils from many mistakes in their work in arithmetic. 

The work of casting out nines can often be greatly shortened by not 
including in the sum any 9 or any combination of digits whose sum is 9. 
Thus, in 60,452, since 4 + 5 = 9, we see that the remainder is 6 + 2, or 8. 




MULTIPLICATION 18 

DSHX WORK IN MULTIPLICATION 

Multiply the foUowing : 

1. 17,286 3, 15,009 5. 61,432 7. 87,087 9. 50,752 
24 37 53 87 86 



2. 81,408 4. 28,808 6. 60,098 8. 69,960 10. 37,823 
46 49 72 36 58 

The above exercises should be solved and the check of nines applied 
in 6 min. after the numbers are copied. Speed tests should begin after the 
pupils have aU written the numbers on paper. Remember that accuracy 
is more important than speed and that many good computers are not 
particularly rapid in their work. 

Mvltiply hy cross multiplication : 

11. 73 12. 82 13. 78 14. 64 15. 76 16. 87 
21 61 32 24 35 56 

Exs. 11-16 should be omitted unless cross multiplication has been 
studied by the class. The method is useful in making out or verifying 
bills of goods. The check of nines will usually detect all errors. 

Multiply the following : 



17. 


401 X 8664. 


25. 


283 X 148.25. 


33. 


704 X 6.25. 


18. 


503 X 2768. 


26. 


342 X *29.75. 


34. 


172 X 31.7. 


19. 


630 X 4876. 


27. 


276 X *49.42. 


35. 


776 X 0.125. 


20. 


580 X 6924. 


28. 


428 X ♦75.19. 


36. 


0.175 X 424. 


21. 


847 X 6476. 


29. 


3574 X 0.05. 


37. 


1.75 X 424. 


22. 


972 X 3502. 


30. 


0.25 X 536. 


38. 


175 X 424. 


23. 


707 X 8763. 


31. 


0.25 X 5.36. 


39. 


175 X 4.24. 


24. 


5002 X 7988. 


32. 


0.25 X 0.536. 


40. 


0.425 X 584. 



14 REVIEW AND EFFICIENCY TESTS 

Aliquot Part. A number that will exactly divide another 
number is called an aliquot part of that number. 

Thus, 5, 10, 25, 12^, 16 J, and 33 J are aliquot parts of 100 ; 2^, 3 J, and 
5 are aliquot parts of 10 ; 125, 333^, and 250 are aliquot parts of 1000. 

Aliquot Parts of 100. Memorize these aliquot parts of 100 : 
50= I of 100 33|= I of 100 20= \ of 100 

25= i of 100 16|= i of 100 10 = n> ®^ ^** 

12|=i of 100 8| = iof 100 5 = iof 100 

61 = ^ of 100 4| = ^ of 100 2 = i of 100 

Other Important Fractional Parts of 100. Memorize the fol- 
lowing important fractional parts of 100 : 

75= I of 100 62|= I of 100 66|= | of 100 

4 Z o 3 3 

37|= I of 100 87|= I of 100 83|= | of 100 

Important Fractional Parts of %\. Memorize the following: 

5^=1^=10.05 40^= If =10.40 

61^ = Ji = ♦0.061 50^ = »| = #0.50 

8i^ = »i = »0.08| 60^ = ♦! = tO.60 

10^ = IJL = 10.10 62|^ = ♦§ = 10.625 

12i^ = »i = 10.125 66|^ = ♦§ = »0.66| 

16|^ = 11 = 10.161 70^ = |i = 10.70 

20^ = |i = 10.20 75^ = || = $0.75 

25^ = || = 10.25 80f = t| = #0.80 

30^ = »^ = *0.30 831* = || = 10.831 

331* = 11 = IO.33I 871* = || = #0.875 

371* = »| = #0.375 90* = 4 = »0W 
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Use of Fractional Parts in Multiplication. The aliquot parts 
and other fractional parts studied on page 14 are very useful in 
multiplication, as you learned in Book Two. For example: 

Do not multiply by 25 in full form ; just multiply by 100 
and then divide by 4. 

This is because 25 = ^%^. It is easier to divide by 4 than to multiply 
by 25. Thus, 25 x 79 = 7900 -*- 4 = 1975. 

Do not multiply by 125 in full form ; just multiply by 1000 
and then divide by 8. 

Do not multiply in full form 12^^ by any number; it is 
easier to multiply ♦ J by the number, whatever it is. 

Always rise fractional parts when it is easier to do so. 

USE OF FRACTIONAL PARTS 

Multiple/ each of thefoUowmg hy 26: 
1. 740. 2. 964. 3. 1284. 4. 17,225. 5. 14,007. 

Multiply each of the following by 126: 
6. 648. 7. 544. 8. 1488. 9. 16,230. 10. 27,634. 

Find the value of each of the following : 

11. 5 X 848. 19. 62J X 72. 27. 9 x 33J(^. 

12. 12J X 72. 20. 87J X 88. 28. 16 x 37^^. 

13. 6J X 160. 21. 66f X 96. 29. 32 x 62J^. 

14. 33J X 96. 22. 83^ x 78. 30. 48 x 66f ^. 

15. 16f X 78. 23. 12 X 8^^. 31. 15 x 12^^. 

16. 8 J X 144. 24. 16 X 121 ^. 32. 20 x 16|^. 

17. 4J. X 480. 25. 36 x 16|^. 33. 25 x 37|^^. . 

18. 37J X 16. 26. 168 x 25 f 34. 35 x 66f ^ 
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REVIEW AND EFFICIENCY TESTS 


DRILL WORK IN MULTIPLICATION 


MvMply the following : 






i 
1 


1. 10 X ♦0.25. 


12. 25 X 1144. 


23. 


33J X 86. 


2. 10 X 18251. 


13. 25 X 1640. 


24. 


33J X 48. 


3. 10 X ^6.25. 


14. 25 X #325. 


25. 


33| X 144. 


4. 10 X *5.50. 


15. 675 X 125. 


26. 


83^ X *312.80. 


6. 100 X iO-ST. 


16. 25 X ^25.50. 


27. 


16| X 12,630. 


6. 100 X J2.871-. 


17. 25 X ♦75.25. 


28. 


16| X ♦636.30. 


7. 1000 X *0.25. 


18. 121 X ^6400. 


29. 


5 X 47,664,80. 


8. 1000 X *6.37|. 


19. 121 X ^4880. 


30. 


5 X $210,650. 


9. 50 X 164,224. 


20. 125 X ♦640. 


31. 


125 X $84,480. 


10. 50 X *752.20. 


21. 125 X ♦6400. 


32. 


125 X 1844.80. 


11. 50 X ♦861.55. 


22. 125 X ^2800. 


33. 


16f X 4,800,000. 


Prove the following 


statements : 






34. 654^ 
732^ 


► + 


'654^ 

1267] 


> = 653,346, 


or < ^ 


354 
»99 



This is a short way of stating that 732 x 654 added to 267 x 654 is 
equal to 653^46, or to the product of 999 x 654. 



35. 3281 
245 



+ 



r328 
754 



^ - ^2'-"^ "' {Z 



36. 7451 
620 



+ 



[I'lh'^'^'^'^^^^ 



745 
999 



37. 5627 
4832 



+ 



r 5627-1 c«o«4 97Q 1 5627 
^Slgyj =56,264,878, or jgggg 



DIVISION 
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Division. You know how to diyide one number by another, 
and we shall now briefly review the operation. 

1. Divide $21.15 by 9. 

We see that 21 -*- 9 = 2, with remainder 3, leaving 
3.16 to be divided. We see that 3.1 -*- 9 = 0.3, with 
remainder 0.4, leaving 0.46 to be divided. We see 
that 0.46 -*- 9 = 0.06. Therefore the quotient is |2.36. 

Check. 9 X 12.35 = ♦21.15. 
The above method, known as short division^ shoald be used for all divisors 
12 or less, and may easily be used for many divisors greater than 12. 





2. Divide 7224 by 42. 

Since 72 hundreds -4- 42 = 1 hundred, with remainder 30 hundreds, 
we write 1 in hundreds' place in the quotient. We now have 3024 to be 
divided. Since 302 tens -^ 42 = 7 tens, with remainder 8 tens, we write 
7 in tens' place in the quotient. We now have 84 to be divided, and we 
see that 84 ^ 42 = 2. Therefore the quotient is 172. 

3. Divide 648 by 37. 

Proceeding as before, we have 17 for the quotient, with remainder 19. 
Since the 19 is still to be divided by 37, we write the full quotient 17^f. 

4. Divide ♦SG.ie by 18. 

The process is sufficiently clear from the above work. 



18 REVIEW AND EFFICIENCY TESTS 

DRILL WORK IN DIVISION 

Divide the following as indicated: 

1. 4 )3868 5 )1725 6 )3942 7 )5264 8 )4456 

2. 3 )7779 2 )5550 9 )4446 8 )7464 7)6566 

3. 4 )9282 8 )9048 7 )4844 9 )6669 5 )4405 

After writing on paper the numbers in Exs. 1-3, the pupil should 
perform the divisions and then check the quotients by multiplication. The 
entire computation should be done within 4 min. 

Divide the following as indicated : 

4. 2 )8425 3 )4177 , 4 )6283 5 )7291 6 )8837 

5. 7 )6441 8 )9649 9 )8470 7 )8507 5 )9643 

6. 6 )4445 8 )7327 9 )5555 7 )1004 7 )3005 

In the results found in solving Exs. 4-6 the remainders should not be 
written separately, but a fraction should appear in each quotient. The 
computation should take less than 3 min. 

Find the quotient^ and the remainder if any : 
7. '50,568-^602. 16. ♦48.72 + 16. 

8. 13,020 + 620. 17. *39.64 + 12. 

9. 19,251-1-629. 18. *57.81-!-15. 

10. 76,109 + 629. 19. $34.51 + 17. 

11. 33,750 + 125. 20. 1208.65 + 65. 

12. 26,288 + 106. 21. *282,127 + 75. 

13. 153,186 + 422. 22. *359,333 + 78. 

14. 237,975 + 501. 23. ♦468,481 + 55. 

15. 972,860 + 222. 24. 1582,608 + 82. 



DIVISION 
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Division by a Decimal. Since we may multiply both divisor 
and dividend by the same number without affecting the quotient, 
we may, if the divisor contains decimal places, 
multiply both divisor and dividend by such 
a power of 10 as makes the divisor an integer. 
That is. 

In the division of decimals mvltiply both divisor 
and dividend by such a power of 10 as makes 
the divisor an integer. Then divide as by an 
integer^ placing the decimal point in the quotient 
over the decimal point in the dividend. 

Thus, in dividing b3.12 by 2.3 we multiply both 
divisor and dividend by 10, and then have 331.2 + 23. The divisor is now 
an integer, and we proceed as shown above, finding the quotient to be 14.4. 

Check. 2.3 x 14.4 = 331.2. 

Another Method. If we prefer, we may leave the decimal 
points . in the divisor and dividend as they are and determine 
the position of the decimal point in the quotient as follows: 

In the division of decimals draw a vertical 
line as many places to the right of the decimal 
point in the dividend as there are decimal 
places in the divisor. Then divide as by an 
integer, placing the decimal point in the quotient 
above this vertical line. 

Thus, in dividing 33.12 by 2.3 we place a vertical 
line one place to the right of the decimal point in 
the dividend. Proceeding as in ordinary division, 
we find that the quotient is 14.4. 

Both the above plans are in common use. The teacher should adopt 
one of them and adhere to it in teaching, but should not require a pupil 
to change from the plan that he already knows. 
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KEVIEW AND EFFICIENCY TESTS 



DRILL WORK IN DIVISION 



Divide as indicated^ carrying the quotierd to three decimal 
places if possible: 

1. 177)342781 



3. 239)734168 

4. 63.8)427.52 



2. 42.3)2869.4 

The above work should be done within 12 min. 



6. 125)349250 
6. 39.7)79.797 



Divide as indicated: 

7. 62.9-^37. 

8. 6.29-5-37. 

9. 62.9 -f- 3.7. 

10. 6.29 -i- 3.7. 

11. 80.5 -^ 35. 

12. 80.5-4-3.5. 

13. 8.05 -f- 3.5. 

14. 46.2-^22. 

15. 46.2^2.2. 

16. 4.62-^2.2. 

17. 600-^0.6. 

18. 600 -- 0.06. 

19. 6^0.0006. 

20. 627 -^ 0.3. 

21. 6.27^0.3. 



22. 7.14-?- 0.42. 

23. 62.32-^7.6. 

24. 6.232-5-0.76. 

25. 8190 -^ 0.9. 

26. 61.20 -f- 1.2. 

27. 7.200 --1.2. 

28. 78.4-5-0.08. 

29. 3.12-5-0.04. 

30. 7.81-5-1.1. 

31. 8.91-5-0.11. 

32. 4.55-5-0.07. 

33. 2.73-^0.03. 

34. 8.96-5-12.8. 

35. 4.41 -^ 0.21. 

36. 17.28-5-14.4. 



37. 1231.2 -s- 2.4. 

38. 1.2312 -f- 2.4. 

39. 62.75-^123. 

40. 6.275-5-1.23. 

41. 36.08-5-32.8. 

42. 3.608 -f- 0.328. 

43. 1.036-5-0.560. 

44. 882.32-^0.82. 

45. 4.4116-5-0.41. 

46. 11,300 -^ 6.65. 

47. 6.51021-5-3.207. 

48. 651.021-^320.7. 

49. 176.4^0.0072. 

50. 5.44-5-0.0068. 

51. 717.75 H- 4.125. 



Teachers should use only so much of a page of this kind as is necessary 
to accomplish the purpose. If the pupils can divide accurately and with 
fair rapidity, they should pass on to the next topic. The large number of 
examples allows the teacher to select different ones from time to time. 
Always remember that the textbook should be a servant, not a master. 
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Short Methods in Division. To divide by 10^ move the decimal 
point one place to the left^ prefixing a zero if necessary. 

To divide hy 100 or 1000^ move the decimal point to the left, two 
or three places respectively, prefixing zeros if necessary. 

To divide hy S, mvltiply by 2 and divide by 10. 

To divide by 25, multiply by 4 and divide by 100. 

To divide by 125, multiply by 8 and divide by 1000. 

To divide by 12^, multiply by 8 and divide by 100. 

To divide by 38^, multiply by 3 and divide by 100. 

To divide by 66—, multiply by 3 and divide by 200. 

To divide by 16 j, multiply by 6 and divide by 100. 

Since the pupil is already familiar with these processes, from his work 
in Book Two, and since the explanation follows easily from pages 14 and 
15 of this book we proceed at once to the necessary drill work. 

DRILL WORK IN SHORT METHODS 
Divide by short methods, writing only the answers: 

1. 7945 ^ 5. 6. 9486 ^ 66f . 11. 3978 ^ 16|. 

2. 3875^25. 7. 3739 ^16f. 12. 7168 ^66|. 

3. 7925 -f- 121. 8. 8347^33^. 13. 9375 -f- 12^. 

4. 9676^331. 9. 7969^121. 14. 4873^331. 

5. 3375-^125. 10. 59,625 -f- 125. 15. 67,500^125. 

16. Divide by 5: 125; 875; #375; $67,295; *575,265. 

17. Divide by 25: 650; 825; *175; 98,750; *482,000. 

18. Divide by 125: $250,125; $375,375; $276,625; *452,625. 

19. Divide 452,346,125 by 125 and also by 25, using long 
division, and see how many seconds it takes. Do the same by 
the short methods. 



22 EEVIEW AND EFFICIENCY TESTS 

« 

THE COMMON MEASURES 

Fill the following parentheses : 

1. 72in. =( )yd. 6. ^mL=( )yd.=( )ft. 

2. 2|yd. = ( )in. ?• 885ft. = ( )yd.( )ft. 

3. 5Jft. = ( )in. 8. 2.5mi. =( )yd. = ( )ft. 

4. 48iii.=( )£t 9. 8000yd. = ( )nii( )yd. 

5. 48ft. = ( )yd. 10. 8000 ft = ( )yd. ( )ft. 

If necessary, the pupils should consult the tables on pages 335-338. 

Express the following as quarts : 

11. 27 gal. 12. 6|gaL 13. 16 pt. 14. ^bu. 15. 9pk. 

Express the following as pounds : 

16. 21 T. 17. I T. 18. 48 oz. 19. 64 oz. 20- 8 oz. 

Express the following as square feet : 

21. 2sq.yd. 22. Isq.rd. 23. 1 A. 24. 432 sq. in. 

25. Some boys are laying out a quarter-mile track. How 
many feet long is it? 

26. Suppose the boys in Ex. 25 have only a yardstick with 
which to measure, how many yards must they allow ? 

27. Land surveyors often use a chain which is 66 ft. long. 
How many chains must the boys in Ex. 25 allow? 

28. There are 10 square chains in an acre, the chain being 
the length given in Ex. 27. If a man has a rectangular garden 
90 ft. by 121 ft., what part of an acre does it contain ? 

29. If a 10-acre field is 400 ft. wide, how long is it ? 

In solving Ex. 29 the pupils may use the information given in Ex. 28. 



COMMON FRACTIONS 



23 



ADDING AND SUBTRACTING FRACTIONS 
Find the sums of the following : 



1- h f 


«• h ^- 


11- h ^' 


16. i, ^\. 


2- h tV 


'^' h tV- 


12- i. if • 


"• I. H- 


»• h iV 


8- 1' \l- 


13. i, If. 


18. |, /,. 


*• h ^%- 


q fi 16 
"• 7' TS' 


14. |, e- 


19. h 11- 


5. |, if. 


10. |, ^|. 


15. f , ^j. 


20- T^' ei 



21. To the sum of ^, ^, and | add the sum of |, .jJ^, and |. 

22. To the sum of |, |, and ^^ add the sum of ^, |, and -j®^. 

-FmcZ the sums of the following : 

39. 5f 6|, 4^V 

40. 6J, 3|., 5{|. 

41. 4^, 3|, 5gV. 

42. 2|, 5jf, 65V 

43. 3f, 2^53^, 65V 

44. 4J, 3|, 6H- 

45. 3^V' 5 A, 7iJ. 

46. 9^, 13^^, 15^^. 



23. 


8|, 51. 


31. 


62|, 29|. 


24. 


6|, 8f. 


32. 


75J, 62if. 


25. 


2i, 7|. 


33. 


921, 75_4^. 


26. 


6i 5f. 


34. 


73|, 68^V 


27. 


Sf. 9f. 


35. 


52f 75jf 


28. 


7f 8|. 


36. 


48iV 73i^-. 


29. 


3|, 5^^. 


37. 


52^, 6I5V. 


30. 


4f 6^. 


38. 


37^V 32U- 


Svhtract the 


following 


a« indicated: 


47. 


i-i- 




54. 32 -4f 


48. 


l""i- 




55. 63 -5|. 



«• I - A- 

51. \ - ir 

52. I ~ A" 

53. M - A- 



56. 72-8^^. 

57. 48-8^. 

58. 67-5^^. 

59. 71-6/^. 

60. 80-9:^. 



61. 9^-7f. 

62. S^iV - 3f. 

63. Q{\ - 4f . 

64. 7if - ^. 

65. 9|^--6|. 

66. 8f| - 5f . 

67. 23^ - 8^V 
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FURTHER DRILL IN FRACTIONS 



Add the follmeing : 














1- \ + \- 3. \ + \. 


5. 


4+i- 


7. 


i + i- 


9. 


l + f 


2. \+\. 4. ^ + f. 


6. 


* + !• 


8. 


i + f 


10. 


i + l- 


Subtract the following : 














n.\-\. 13. i-^. 


15. 


\-l- 


17. 


i-f 


19. 


l-f- 


12. 1 - f 14. ^ - f . 


16. 


'5 ^' 


18. 


i-i- 


20. 


3 __ 5 

1 ^- 



Multiply the foUomng : 

21. ^ X f 23. J X \. 25. I X ^. 27. I X f 29. | X f . 

22. J X |. 24. ^ X f . 26. I X ^. 28. I X |. 30. | X f . 

Divide the following : 

31. I -^f. 33. |-5-f. 35. |-5-|. 37. f ^|. 39. |^|. 



8 


33. 1 -i- f . 


35. 1 -H |. 


|. 


34. f -*- |. 


36. \^\. 



32. I -i- |. 34. f -f- 1. 36. I -f- 1. 38. | ^ f . 40. | ^ |. 
The 40 examples above should be copied and solved in 5 min. 

Multiply thefollomng : 

41. 84 44. 96 47. 29 J^ 50. 5 J 53. S\ 

Jl 15| 36^ 2| 2f 

42. 48 45. 64 48. 38f 51. 7| 54. 6| 

23J 35| 45^ 3J 5| 

43. 56 46. 84 49. 52| 52. ^ 55. 7f 
38| 22f 25 6} 3| 

Divide the following : 

56. 7|-«-2f 57. 9|^-^3f. 58. 8f-^3J. 59. SJ-t-Sf. 
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11. PERCENTAGE 



Per Cent. As you learned in Book Two, another name for 
hundredths is 'per cent. We shall now study more about per cents 
and their uses in practical life. 

Thus 0.01, or y^, is the same as 1 per cent ; 0.06 is the same 
as 6 per cent ; 100 per cent is the same as |^^. 

That part of arithmetic which treats of per cent is called 
percentage* The word " percentage " is often used for " per cent," 
as in speaking of the percentage of base hits in a baseball game. 

Symbol for Per Cent. The symbol for per cent is written 
thus: %• 

We may read 0.06 either "6 hundredths" or "6 per cent. 
In the same way, we may think of 6% either as "6 per cent 
or as "6 hundredths," although it is read "6 per cent." 

The expression 800% means \^^ and is equal to the whole 
number 8; 225% means the mixed number 2.25, or 2^; i% 
means \ of y^^, or ^-J-^, and is read either "^ per cent" or, quite 
commonly, "J of 1%." 

Per Cents as Common Fractions. As you learned in Book Two, 



9> 




To express per cent cts a comnwn fraction^ write the number indi- 
cating the per cent as the numerator of the fraction and 100 as the 
denominatory and reduce to lowest terms. 

For example : 









20% 








20% 20% 






20% 


20% 20% 




20% 


20% 


20% 20% 


20% 


20% 


20% 


20% 20% 


20% 


40% 


60% 


80% 100% 



26 PERCENTAGE 

PER CENTS AS COMMON FRACTIONS 

All work oral 

1. By using these columns show that 20%=^, 40%=|, 
60%=.f and 80% =f 

2. Show that 20% is 
Jof 40%, J of 60%, J of 
80%, and ^ of 100%. 

3. Show that 40% is 
f of 60%, J of 80%, and 
a of 100%. 

4. Show that 60% is 
11 times 40%, 3 tunes 20%, | of 80%, and f of 100%. 

These columns should be written on the board. Columns of other per 
cents, such as 12 J %, 16 3%, 25%, and 33^%, are also useful for dHll work. 

5. A foot is what fraction of a yard ? A foot is what per 
cent of a yard ? 

6. A pint is what fraction of a gallon ? A pint is what per 
cent of a gallon ? 

7. Five cents is what fraction of a dollar? Five cents is 
what per cent of a dollar? 

8. If you wish to find 83^% of a number, what fractional 
part of the number do you wish to find? 

9. If a man spends one fifth of his income for rent, what 
per cent" does he spend for this purpose ? 

10. What per cent of the perimeter of a square is one side 
of the square ? What per cent are two sides ? three sides ? 

11. If there are 30 pupils in a class and 50% are boys, what 
fraction are boys? How many boys are there? 
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FBR CENTS AS COMMON FRACTIONS 

Numbers 1 to 16, oral 

1. A man said that he gained 100% on some property that 
be sold. What does this mean ? 

2. A dealer said that he would sell some goods at 40% less 
than the marked price. Express this as a common fraction. 

3. A boy beginning to play tennis won only 25% of the 
games played the first week. Express this as a common fraction. 

Express as common fractions^ whole numbers^ or mixed numbers: 

4. 20%. 7. 60%. 10. 25%. 13. 200%. 

5. 80%. 8. 70%. 11. 125%. 14. 300%. 

6. 50%. 9. 90%. 12. 225%. 15. 825%. 

16. A man said that he marked some goods 83^% more than 
they cost him, and another said that he marked his goods ^ more 
than they cost him. Was there any difference ? 

17. How much is ^^ o* 50? 4% of 50? 4% of 60? 

18. How much is \ of 440? 25% of 440? 25% of 3724? 

19. How much is J of 8628 ? 50% of 3628 ? 50% of 9376 ? 

20. How much is | of 6480 ? 75% of 6480 ? 75% of 3872 ? 

21. How much is 1^ x 964? 125% of 964? 125% of 896? 

22. Instead of multiplying 72 by 12|^%, what fractional part 
of 72 may we take? Do this, and thus find 12|^% of 72. 

23. Instead of multiplying 640 by 37^%, what fractional part 
of 640 may we take ? Do this, and thus find 37^% of 640. 

24. Find 87J% of 160 and of 3200 in the shortest way. 

25. Find 88J^% of 96 and of 9672 in the shortest way. 

26. Find Z\ x 488 ; 825% of 488 ; 825% of 872. 

68 
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Per Cents as Decimals. If a baseball team has lost 32% of 
its games, how many hundredths of its games has it lost? 
How do you write 32% as hundredths? 

Since 32%, 0.32, and -^^j^ all mean the same thing, we see 
that we can easily write per cents as decimals. 

To express as a decimal a number written with the per cent 
sign^ omit the sign and move the decimal point two places to the left. 

When we omit the per cent sign we must indicate the hun- 
dredths in some other way, as by moving the decimal point two 
places to the left. 

Thus, 1^% =0.01 J, or 0.015; 125% =1.25; 0.6% = 0.006. 

PER CENTS AS DECIMALS 

Numbers 1 to 9, oral 

1. If 2% of the people in this town are in the seventh grade 
of school, how many out of every 100 are in the seventh grade? 
How many hundredths of the people are in this grade ? 

2. If 2% of the pupils of this school are absent today, how 
many pupils are absent out of every 100 ? out of every 50 ? 

3. How much is ^^^ of $200 ? 1% of *200? 1% of J1700? 

4. How much is 0.06 of $100 ? 6% of $100 ? 6% of #300 ? 

Mead the following as decimal fractions : 

5. 35%. 6. 19%. 7. 75%. 8. 120%. 9. 325%. 

10. Express J^ as a decimal ; as per cent. 

11. Express y^^% as a decimal ; as a common fraction. 

Express as decimal fractions^ whole numbers^ or mixed decimals : 

12. 800%. 18. 0.5%. 14. 150%. 15. 0.005%. 
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Decimals as Per Cents. If a basketball team has won 0.6 of 

the games it has played, how many hundredths of the games 
has it won ? What per cent of the games has it won ? 

Since per cent means hundredths, to express a decimal as per 
cent we ask how many hundredths the decimal represents. 

1. Express 0.3 as per cent. 

Since we know that 0.3 = 0.30, we see that 0.3 is the same as 
30 hundredths, or 30%. 

2. Express 0.375 as per cent. 

Here 0.375 = 37.5 hundredths, or S7^ hundredths. Therefore 
0.375 is the same as 37.5%, or 37|^%. 

3. Express 0.00125 as per cent. 

Here 0.00125 = O.OO^^W = 0.00|, and so 0.00125 = ^%. 

4. Express 6.5} as per cent. 

Here 6.5} = 6.55 = ^^, and therefore 6.5} = 655%. 

To express a decimal as per centy move the decimal paint two 
places to the right and place the per cent sign after the number. 

DECIMALS AS PER CENTS 
Numbers 1 to 5, oral 

1. A pint, being 0.5 qt., is what per cent of a quart ? 

2. A peck, being 0.25 bu., is what per cent of a bushel? 

3. A quart, being 0.125 pk., is what per cent of a peck ? 

4. What per cent of a dollar is 490 ? is 49 dimes ? is $1 ? 

5. Express 1 qt. as per cent of a pint ; of 2 bu. ; of 4 bu. 

Express the foUaunng as per cents : 

6. 0.9, 8. 0.59. 10. 0.325. 12. 6.666f. 

7. 6.2. 9. 0.72. 11. 0.650. 13. 0.00375. 
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Common Fractions as Per Cents. If you are finding a dis- 
count of 20% on a bill of goods bought for the Boy Scouts, 
which is easier, to take ^ or to take 20% ? Is it easier for you 
to divide by 5 or to multiply by 2 ? We see that sometimes it 
is easier to use per cents than to use common fractions. 

Since per cent means hundredths, to express a common frac- 
tion as per cent we have only to reduce it to hundredths. 

For example, |^= iVV» *^^ ^^ ^® ^^^ same as 0.80, or 80%. 
Likewise ^^^ = yf^ = 8%, and 2^ = f = ^^ = 250%. 

To express a common fraction as per cent^ reduce it to hun- 
dredths^ omit the deTwrninator^ and write the numerator followed 
by the per cent sign. 

COMMON FRACTIONS AS PER CENTS 

Numbers 1 to 8, oral 

1. 250 is what fraction of 500? what per cent? 

2. 83 J is what fraction of ♦! ? what per cent? 

Express the following as per cents : 

3. \. 4. f 5. tV- 6- f 7. f «• T^. 
9. ^^ of some games played is what per cent of the games ? 

10. An inch is what per cent of a foot ? of a yard ? 

11. A pint is what per cent of a peck? of a bushel? 

12. What per cent of a gallon is 2 qt. ? 2\ qt. ? 4 qt ? 

13. What per cent of a pound is 1 oz.? 3^ oz.? 16 oz.? 

14. What per cent of a rod is 1 ft.? 1 yd.? 5^ yd.? 11 yd.? 

15. If you have increased \ in weight during the past year, 
what per cent have you increased in weight ? 
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Reading Per Cents. We have found that 2.75 may be read 
" two and seventy-five hundredths " or " two hundred seventy- 
five per cent." In business it is more common to read 2.75 
"two point seven five." 

RSADmC PER CENTS 

Numbers 1 to 3, oral 

1. If our school has twice as many pupils as it had 10 yr. 
ago, it has now what per cent as many as then ? 

2. Read the following numbers and tell which of them 
are equal: 2; \^i 200%; ^\7i 700%. 

3. Because 8.75 = |^^, then 8.75 is what per cent? 

Write thefoUovring in words : 

4. 475%. 6. 8.9%. 8. 0.39%. 10. 6.25. 12. 0.6%. 

5. 4.75%. 7. 89%. 9. 390%. 11. 7.35. 13. 0.06%. 

Express thefollovnng as decimals : 

14. 225%. 15. ^%. 16. 800%. 17. f%. 18. 0.4%. 

Express as common fractions or mixed numbers : 

19. 78%. 20. 6J%. 21. 325%. 22. 475%. 23. 38.3^%. 

Express the following as per cents : 

24. |. 25. \. 26. |. 27. f 28. 2J. 29. 8|. 

Express as decimals^ whole numbers^ or mixed decimals : 

30. 28%. 33. 66|%. 36. 250%. 39. 5000%. 

31. 34%. 84. 600%. 37. 275%. 40. 0.006%. 

32. 0.6%. 85. 355%. 38. 326%. 41. 4560%, 
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PAR CSNX8 AlTD FRACTIOITS 

1. Read 0.50, using the words "per cent"; using the 
word ** hundredths." How many halves are there in 1? 
Then how many times is 50% contained in 1 ? in 100%? 

2. If this square is called 16, how much is the 
shaded part? How many sixteenths of the square 
are shaded? How many hundredths of it are 
shaded ? What per cent of it is shaded ? 

3. Read 0.25, using the words "per cent"; using the 
word "hundredths." How many fourths are there in 1 ? 
Then how many times is 25% contained in 1 ? in 100% ? 

4. If this square is called 1, how much is the 
shaded part? If the square is called 100, how 
much is the shaded part? What per cent of the 
square is shaded? 

5. How many eighths are there in 1? Then how many 
times is 12^% contained in 1 ? 

6. Draw a square on the blackboard and shade 10% of it. 
Draw another square and shade 75% of it. How many tenths 
of the square is 10% of it? How many fourths of the square 
is 75% of it? 

7. How many times is 16|% contained in 1 ? in 2 ? 

8. How many times is 6^% contained in 1 ? in 8 ? 

9. How many times is 20% contained in 1 ? in 5 ? 

10. How many times is 50% contained in 7? in 12? 

11. How many times is 25% contained in 9? in 20? 

12. Express J^^^, 15%, and 0.15 as twentieths. 

13. Express |% as a decimal; as a common fraction. 

14. Express 666|% as a decimal; as an improper fraction. 
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Important Per Cents. Which do you fiod the easier, to find 
I of 72 games played or to find B7^% of 72 games played ? 

Sometimes it is easier to use the common fraction and some- 
times it ia e&sier to use the per cent. It is easier in this 
course, to use | than to use 37^%. 

You have already learned the com* 
mon fractions that are equal to some 
of the most important per cents. The 
most important ones are given in the 
following table: 



m=l 


33i% = | 


!aX = l 


««l? = l 


i2i%=i 


16|X = S 


3'ls-i 


83i? = | 


6252 = 1 


«=! 


"l? = 5 


40S = t 


«i% = ^ 


60% = ! 


3|? = A 


80« = t 



ie,of 
35% 



= 87JS 
= 100% 

= 1«» 
= 83iS 
-60% 

= e«« 

-834% 
.100% 

.«n 

-«» 

= 60% 

= 80% 
= 100% 

The pupils should become so familiar with thesL t,qim alents that they 
are able to change at once from one to the other No pupil should ever 
multiply by 25%, 12^%, 33J%, or any other per cent when the c 
fraction is easier for the purpose. 

lUastratlye Problems. 1. Find 62J^ o! J1640. 

62J5S of J1640 - f ot H640 = 5 x *205 = J1026. 
8. Find 88J% of t720. 

83J56 of n20 = j of S720 = 6 x »120 = }600. 
3. Find 80% a! 1725. 
Heie there is notfiing gained by taking ^ instead of 8( 
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mPORXANX PSR CENTS 

Numbers 1 to 9, oral 

1. Recite the per-cent equivalents of the e^hths. 

2. 87^% is how many times 12J% ? 

The pupiL should use the equivalent common fractions. 

3. Find the quotient of 75% divided by 62^%. 

4. Find the quotient of 62|-% divided by 50%. 

5. Recite the per-cent equivalents of the sixths. 

6. Divide 83^% by 33^%; 33J% by 66f%. 

7. Divide 50% by 16f%; 50% by 25%; 25% by 50%, 

8. Recite the per-cent equivalents of the fifths. 

9. Divide 1 by 80% ; 80% by 1; 80% by 100%. 

Draw figures as an page 33 and learn the per-cent equivalents of: 

10, The sevenths. 12. The twelfths. 14. The tenths. 

11. The ninths. 13. The sixteenths. 15. The twentieths. 

Perform the following operations: 

16. 50% ^40%. 19. 12J% of 80%. 22. 50%-i-12^%. 

17. 80% -*-50%. 20. 83J% of 60%. 23. 33J% of 75%. 

18. 25% ^60%. 21. 60% of 33J%. 24. 66f%-i-40%. 

Find the values of the following : 

25. 50% of $1273.80. 30. 33J% of $77,163.69. 

26. 25% of ♦3724.64. 31. 66f % of *80,070.12. 

27. 12J% of 15128.72. 32. 83^% of |71,108.10. 

28. 61% of ♦23,376.16. 33. 112J% of 87,264.48. 

29. 37J% of 117,768.32. 34. 137^% of 96,328.32. 
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Terms used in Percentage. The number of which a requured 
per cent is to be taken is often called the la^e. 

The number of hundreths of the base is called the rate. 
In 25% of #800, #300 is the base and 25% is the rate. 

Sometimes 25 is called the rate per cent, 25 % being called the rate, but 
these two terms are commonly used to mean the same thing. 

The result found by taking a certain per cent of the base is 
called the percentage. Therefore 

2%^ percentage is the product of the base and the rate. 

The terms " base " and " percentage " are introduced because they are 
occasionally used. They are not needed in this book and are not often 
used in business in the way that they were formerly used in school. The 
terms "interest" "profit," "loss," "commission," "premium," "taxes," and 
so on are used instead of " percentage." The term " percentage " is often 
used to designate that part of arithmetic in which per cents are used. The 
terms "principal," "selling price," "cost," "capital," "amount invested," 
" amount insured," and " face of note " are used instead of " base." 

Three Important Problems of Percentage. There are, as we 
shall soon see, three important kinds of problems of percentage. 

The first problem is that of finding a required per cent of 
a number. 

That is, given the base and rate, find the percentage. This problem is 
considered on page 36. 

The second problem is that of finding what per cent one 
number is of another. 

That is, given the base and percentage, find the rate. This problem is 
considered on page 39. 

The third problem is that of. finding the number of which a 
given number is a given per cent. 

That is, given the percentage and rate, find the base. This problem is 
considered on page 43. 
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First Important Problem. The most important kind of prob- 
lem in percentage is that of finding some per cent of a number* 

For example, a man who has a contract to 
remove 9600 cu. yd. of earth in building a canal 
reports that 23^% of the earth has been removed. 
How many cubic yards does this represent ? 

Since 23^% =0.23J, multiply 9600 by 0.23 J. 

To find a required per cent of a number^ multiply 
the number by the given rate. 

A still easier way would be simply to multiply 
96 by 23|. The student should always look for such short cuts. 




FIRST IMPORTANT PROBLEM 

All work oral 

1. In a school of 200 pupils 9% were in the seventh grade. 
How many pupils were in that grade ? 

2. In a school of 200 pupils 11% were in the third grade* 
How many pupils were in that grade ? 

3. Of 300 pupils 5% have been tardy or absent this month. 
How many pupils have not been tardy or absent ? 

4. In a school of 300 pupils, if there should be an increase 
of 3^% next year, how many pupils would there be then ? 

5. In a school of 250 pupils there were 10% ifewer pupils 
four years ago. How many pupils were there then ? 

6. If 16|% of the pupils in a school of 240 pupils graduate 
this year, how many will graduate ? 

7. A man borrowed $200 and paid 6% of that sum for the 
use of it for a year. How much was this ? 
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FIRST IMPORTANT PROBLEM 

1. A suit of clothes was marked |45, but after the holidays 
the price was reduced 15%, How much was it reduced, and 
what was the price after the reduction? 

2. MoUie had a test in spelling. There were 50 words in the 
test and she missed 6% of them. How many words did she 
miss? How many did she spell correctly? 

3. Mr. Russell received |125 for some work which he did on 
a house. He paid 20% of this money for his board and with 
the rest he bought a Treasury Savings Certificate for |84.60. 
How much money had he left ? 

4. Mr. Baker saved coal during the winter by using a little 

less each day and making up for it by taking better care of his 

furnace. If he used 14^ T. last year and saved 9% this winter, 

how many tons did he save ? 

Pupils should be required to use judgment in deciding how far to carry 
decimals in an answer. It rarely happens, in a practical problem in this 
part of arithmetic, that a result is needed beyond hundredths. Thus, 1.31 
is a better answer to £x. 4 than 1.305. 

5. If a manufacturer sells shoes at a profit of 15% on the 
total cost, and it costs him $3.70 a pair to make and sell them, 
how much is his profit on 1000 pairs ? 

6. If a shop manufactures 276 locomotives and sells 75% 
of them for $14,125 each and the rest for $12,825 each, how 
much is received for all ? 

7. A man can have a wall built for 800 a foot, but he can 
have a better job done for 15% more. How much will it cost 
to have built 54 ft. of the better kind ? 

8. A farmer owned 1424 sheep and sold 12^% of thenu 
How many sheep did he sell? How many were left? 
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FIHST IMPORTANT PROBLEM 

Numbers 1 to 6, oral 

1. If 20% of the pupils in a school of 250 pupils are in the 
seventh and eighth grades, how many are in those grades? 

2. If 25% of the pupils of a school of 300 pupils are in the 
first and second grades, how many are in those grades? 

3. If 55% of the pupils in a school of 800 pupils are girls, 
how many girls are there in the school? 

4. How much must be added to 250 ft. to increase it 50% ? 
to increase it 100% ? 

5. How much must be added to 240 lb. to make it 125% 
of the present weight? 

6. A column of mercury in a thermometer is 6 in. high. If 
it increases 16|% in height, how high is it then ? 

7. How much butter fat is there in 425 lb. of milk brought 
to a creamery, the creamery test showing that 8.9% of the 
weight of the milk is butter fat? 

8. A farmer takes 420 lb. of milk to a creamery and is paid 
260 a pound for the butter fat. The tests show that the butter 
fat is 8.8% of the weight of the milk. Find the weight of the 
butter fat and the amount of money received. 

9. A girl who works in a store is paid ^25 a week ; another 
girl is paid ^24 a week. The first girl saves 6.2% of her salary 
and the second girl saves 6.5%. Which girl saves more in a 
year, and how much more does she save? 

10. A farmer owns 90 hogs which average 225 lb. each in 
weight, and he decides to sell 60% of them. If he sells the 
hogs at the rate of |12 per hundredweight, how much money 
does he receive for them ? 
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Second Important Problem. The second important kind of 
problem in percentage mentioned on page 35 is that of finding 
what per cent one number is of another. 

The solution of problems of this kind depends upon this 
pi-inciple : 

Given the product of two factor % and one of the factors^ the other 
factor may be found by dividing the product by the given factor. 

That is, if we have given the product 10 and one factor 5, we 
can find the other factor 2 by dividing 10 by 5 ; or, if the given 
factor is 2, we can find the other factor 5 by dividing 10 by 2. 

This is a very important principle in mathematics, and in order that the 
principle may be clearly understood by the pupils, there are given below in 
Exs. 1-3 a few simple number puzzles that will be found interesting and 
that will, at the same time, lead up to the work in percentage. 

PRODUCT AND ONE FACTOR 

All work oral 

1. I am thinking of the number which multiplied by 9 gives 
the product 63. What is the number? 

2. There has been blotted out here I a number which multi- 
phed by 7 gives the product 56. What is the number ? 

3. Maiy weighs four times as much as her baby sister. 
Mary weighs 72 lb. How much does the baby weigh ? 

The first number in each of the following i% the product of two 
factarSy and the second is one of the factors. Find the other factor : 



4. 


36,4. 


8. 


80,8. 


12. 


6, 3. 


16. 


5,i. 


5. 


36, 12. 


9. 


80, 10. 


13. 


tV 3. 


17. 


7,i. 


6. 


72,8. 


10. 


200, 10. 


14. 


0.6, 3. 


18. 


7, 0.5. 


7. 


70, 10. 


11. 


200, 20. 


15. 


0.60, 3. 


19. 


8, 50%. 
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Finding What Per Cent One Number is of Another. The second 
problem of importance in percentage is to find what per cent 
one number is of another. 

For example, if Fred was at bat 20 times in the baseball 
games of last June and made 6 base hits, what per cent of 
base hits did he make? 

We have a certain per cent x 20 s= 6 ; that is, we have given 
the product, 6, of two factors and one factor, 20, to find the 
other factor, a certain per cent. Therefore 

6 -H 20 = 0.80 = 80%, the per cent of base hits. 

RELATIONS OF NUMBERS AS PER CENTS 

All work oral 

1. If Jack was at bat 24 times and made 12 base hits, what 
per cent of base hits did he make ? 

2. If a baseball team wins 16 games out of 20, what per 
cent of games does it win ? 

3. If there are 30 pupils in a class and 3 of them are absent 
today, what per cent are absent ? 

4. On an automobile trip of 90 mi. what per cent has a man 
traveled when he has traveled 30 mi. ? 

Find what per cent the second number is of the first : 

5. 2, 1. 10. 40, 20. 15. 44, 22. 20. 25, 5. 



6. 


3, 1. 


11. 


40, 30. 


16. 


44, 44. 


21. 


^o, M»0* 


7 


4,1. 


12. 


90, 45. 


17. 


60, 40. 


22. 


25, 12 J. 


8 


4,2. 


13. 


60, 15. 


18. 


72, 72. 


23. 


25, 25. 


9, 


4, 8. 


14. 


82, 16. 


19. 


86, 27. 


24. 


25, 50. 
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Illustrative Problem. An agent bought an automobile for 
$600 and sold it at a profit of ♦120. What per cent of the cost 
did he gain ? 

Here we have $120 equal to some per cent of $600. 

That is, we have given the product, 120, of two factors, and 
one of the factors, 600, to find the other factor. Therefore 

♦120 -h $600 = 0.20 = 20%, the per cent of gain. 

DRILL WORK IN PER CENTS 

1. ♦ISO is what per cent of ^2600 ? of ♦SOOO ? 

2. ♦11.25 is what per cent of ♦STS? of ♦56.25? 

3. ^10.12 is wha^ per cent of ^253 ? of ^202.40? 

4. ^29.10 is what per cent of ^465.60 ? of ♦174.60 ? 

5. A quart is what per cent of a gallon ? of 25 gal. ? 

6. A rod is what per cent of a foot ? of a yard ? 

7. 1^ is what per cent of ^ ? |^ is what per cent of ^ ? 

8. 25% is what per cent of 75% ? of 125% ? of 250%? 

9. 33^% is what per cent of 66|% ? of 1 ? of 183 J % ? 

10. 16f % is what per cent of 33J% ? of 66f % ? of 1 ? 

Find the per cent that the first number is of the second : 

11. 387; 2709. 12. 52.8; 31.68. 13. 56.7; 453.6. 

14. If a house that costs ^4000 rents for ^360 a year, what 
per cent of the cost is the rent? 

15. If 12|^ tons of iron are obtained from 235 tons of ore, 
what per cent of the ore is iron ? 

16. In 10 yr. the population of a certain city increased from 
26,275 to 81,530. What was the per cent of increase ? 
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SECOND IMPORTANT PROBLEM 

1. If the seventh grade devotes 45 mm. a day to arithmetic 
and the sixth grade 42 min., what per cent more time does the 
seventh grade devote to arithmetic than does the sixth grade ? 

2. If a class had 16 examples to solve on Monday and 20 
on Tuesday, what was the per cent of increase ? 

3. If you have read 69 pages in a book of 300 pages, what 
per cent of the pages have you read? 

4. If the last chapter of a book is Chapter XXXII and 
you have finished reading Chapter XXIV, what per cent of 
the chapters have you read? 

5. A man's income is ^2300 a year and he spends ^1386. 
What per cent of his income does he save ? 

6. In a certain village 576 out of the 1200 pupils in school 
are boys. What per cent are boys ? 

7. A man invests ^13,500 and gains $1620. His gain is 
what per cent of the amount invested? 

8. The purity of gold is measured in carats, or twenty- 
fourths, 18 carats meaning J^| pure gold. What is the per cent 
of pure gold in an 18-carat ring ? in a 14.carat ring ? 

9. What is the per cent of pure gold in a watch case that 
is 16 carats fine ? in a chain that is 12 carats fine ? 

10. If 2 members of a class of 32 have not been either tardy 
or absent during the year, and 4 members have not been absent, 
what per cent have not been either tardy or absent ? What per 
cent have not been absent? 

11. A man's income is $4350 a year, and he saves ♦1957.60. 
What per cent of his income does he save ? What per cent does 
he spend ? What is the sum of these two per cents ? 
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Third Important Problem. . The third important problem in 
percentage mentioned on page 85 is that of finding the number 
of which a given number is a given per cent. 

For example, if a baseball team lost 18 games, which was 45% 
of the number of games played, how many games were played ? 

Here we have given that 45% of the number of games is 18. 

That is, we have given the product, 18, of two factors and 
one of the factors, 0.45, to find the other factor. Therefore 

18 -s- 0.45 = 40, the number of games played. 
Check. 45% of 40=18. 

THIRD EHPORTANT PROBLSM ^ 

1. If 20% of the inhabitants of a certain city are school 
children and there are 18,276 school children in the city, what 
is the total population of the city ? 

2. If 86% of the inhabitants of a certain city voted at a 
certain election and there were 7848 ballots cast, what was 
the total population of the city ? 

3. A player reached first base 29 times, or 33 J % of the num- 
ber of times he was at bat. How many times was he at bat ? 

4. A player reached home base 24 times, or 8J% of the num- 
ber of times he was at bat. How many times was he at bat ? 

5. If you pay 87|^% of the expenses of a camping trip, your 
contribution being ^6.24, what are the expenses of the trip? 

6. In a certain school there are 117 boys, which is 45% of 
the total number of pupils. How many pupils are there in the 
school ? How many of the pupils are girls ? 

7. If a school is in session 50% of the days of a certain year 
and is in session 188 da., is that year a leap year or not ? 
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THIRD IMPORTANT PROBLEM 

Find the numbers of which the following are the given per cents: 

1. 88, 22%. 6. 37, 12J%. 11. 32.45, 16|%. 

2. 75, 5%, 7. 49, 3J%. 12. 57.8, 17%. 

3. 24, 6%. 8. 53, 33J%. 13. 22.22, 110%. 

4. 98, 7%. 9. 186, 37|%. 14. 65.72, 106%. 

5. 44, 4%. 10. 825, 62|^%. 15. 622.6, 5.5%. 

16. Of what number is 885 equal to 5% ? 

17. ♦4.65 is 15% of what amount? 20% of what amount? 

18. 17.84 is 16% of what amount? 10% of what amount? 

19. 12 ft. 5.6 in. is 11% of what length ? 5% of what length? 

20. 126 lb. 14 oz. is 85% of what weight? 2% of what weight? 

21. If a farmer sold a horse for 80% of what it cost him and 
received $160, how much did the horse cost him ? 

22. A poultry raiser set some eggs, and 15% failed to hatch. 
If the number that faiied to hatch was 66, how many eggs did 
the poultry raiser set ? 

23. A man sells some lumber for |360, thereby gaining 20% 
on the cost. What per cent of the cost is the selling price? 
How much is the cost? 

24. A man saves ♦1350.40 a year, which is 32% of his 
income. How much is his income ? 

25. A school has 20% of its pupils in the sixth grade, which 
numbers 24. How many pupils are there in the school ? How 
many are not in the sixth grade ? 

From the examples on pages 43 and 44 it may be seen that the third 
important problem of percentage is not nearly so practical as the first and 
second problems mentioned on page 85. 
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Per Cents Greater or Less. Mr. Lane bad been earning $30 
and his wages were raised to $36 a week. His wages were then 
what per cent greater than before ? 

The increase is $36 - |30, or |6. 

The question reduces to this : $6 is what per cent of #80 ? 

This is like the work on page 40, and we have 

$6 -f- $30 = 0.20 = 20%. 
That is, his wages were raised 20%. 

No new principle is involved here. This kind of problem comes under 
the second important kind of problem in percentage. 

PER CENTS GREATER OR LESS 

All work oral 

1. JlOl is what per cent greater than $100 ? 

2. ^99 is what per cent less than |100 ? 

3. 1106 is what per cent greater than |100 ? 

4. ^95 is what per cent less than 4^100 ? 

5. A man who is now earning ^6 a day formerly earned ^5 
a day. What is the per cent of increase ? 

6. A man who earned $150 in a certain month worked 
only part time the next month and earned |100. His wages 
were then what per cent less than before? 

7. |125 is what per cent greater than 4^100 ? 

8. $250 is what per cent greater than ^200 ? 

9. 1750 is what per cent less than llOOO ? 

10. ilSOO is what per cent less than #2000 ? 

11. 150 ft is what per cent greater than 100 ft. and what 
per cent less than 200ft.? 
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PSR CENTS GREATER OR LESS 

1. ♦302.50 is what per cent greater than #275 ? 

2. A mile is what per cent greater than 2640 ft ? 

3. A half mile is what per cent less than | mi. ? 

4. #4080 is what per cent greater than #3400 ? 

5. 121,000 is what per cent greater than ^ITjSOO ? 

6. 13500 is what per cent greater than $3000 and what per 
cent less than |4000 ? 

7. $251.45 is what per cent greater than 4^235 ? 

8. $218.55 is what per cent less than $235 ? 

9. 40 in. is what per cent longer than 1 yd. ? 

10. A yard is what per cent longer than 1 ft ? 

11. A foot is what per cent shorter than 1 yd. ? 

12. A boiler that supplies steam for an engine has a steam 
gauge attached to it that shows how many pounds the steam 
presses against every square inch of the boiler surface. If the 
steam pressure increases from 120 lb. to 150 lb. per square inch, 
it is then what per cent greater than before ? 

13. A man bought a horse for $150 and sold it so as to gain 
$30. Find the per cent of gain. 

Instead of saying that he boaght it for $150 and sold it for $180, as in 
the above exercises, the gain is here given directly. 

Find the per cent of gain or loss in each of these cases : 
CoiST Gain Cost 



CoiST 


Gain 


Cost 


Loss 


14. $425 


♦29.75 


18. ^575 


♦74.75 


15. $235 


♦16.45 


19. ^725 


♦166.75 


16. $320 


♦44.80 


20. ^2750 


♦247.50 


17. $225 


♦11.25 


21. ♦12,375 


♦1361.25 
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Using What Tou Have Learned. We shall now take some 
miscellaneous problems, and here you will find it necessary to 
decide upon the method of solution. You will find it best to 
ask yourself exactly what is given and then to consider care- 
fully whether you have two factors given, to find a required 
per cent of a number, or whether you have a product and one 
factor given, to find the other factor. 

USmO WHAT YOU HAVE LEARNED 

1. A cubic foot of water weighs 62J- lb. From a tank contain- 
ing 16 cu. ft there is drawn off an amount of water that weighs 
125 lb. What per cent of the water is drawn off ? 

2. To a class of 82 pupils 8 more are admitted. What per 
cent of the original number are admitted ? What per cent of 
the present number are admitted ? If 10 pupils now leave the 
class, what per cent leave the class? 

3. In an arithmetic class it is planned to solve 550 problems 
in a certain number of days. All but 44 problems have been 
solved. What per cent of the problems remain to be solved? 
What per cent of them have been solved ? 

4. If 45% of the 240 pupils that attend a certain school are 
boys and the rest are girls, how many are girls ? 

5. A man purchased 580 head of cattle and sold 30% of them. 
How many head of cattle had he left ? 

6. If an automobile going at the rate of 14 mi. an hour in- 
creases its speed 37%, at what rate will it then be going? 

7. If a man earns ^2400 a year and has his salary increased 
5%, how much does he then receive ? 

8. If a farmer sold 15 cows, and this is 33^% of the number 
he had, how many cows did he have at first ? 
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USINO WHAT YOU HAVE LEASHED 

1. A cubic foot of platinum weighs 1220 lb., and a cubic 
foot of pressed gold weighs 10 lb. less. Platinum is what per 
cent heavier than pressed gold ? 

2. A clerk's salary is $24 a week. If he spends 60% of it 
for board and room, 10% for clothes, and 15% for other expenses, 
and saves the rest, how much does he save in 50 wk. ? 

3. If a baker uses 1278 lb. of flour in making bread and adds 
to the flour 426 lb. of liquid, the weight of the liquid is what 
per cent of the weight of the mixture ? 

4. If 3 teaspoons of sugar make a tablespoon, a teaspoon 
of sugar is what per cent of a tablespoon ? 

5. If there are 16 tablespoons to a cup, a tablespoon is what 
per cent of a cup ? 

6. A teaspoon of butter is ^ of a tablespoon. Express a 
tablespoon of butter as per cent of a teaspoon. 

7. The record of the champion team in baseball in a certain 
year was 52 games won and 14 lost What per cent of the 
games did the champion team win that year? 

8. One of the best records in baseball of recent years was 
when Brooklyn won the pennant with a total of 82 games won 
and 54 lost. What was the per cent of games won ? 

9. Two of the best averages for runs in baseball were 597 
times at bat, 139 runs, and 543 times at bat, 145 runs. What 
was the per cent of runs in each case ? 

10, If the expenses of a certain village were #16,500 last year 
and #16,005 this year, what is the per cent of decrease ? 

11. A man bought a horse for #225 and sold it at a loss 
of 8%. How much did he receive for the horse? 
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USHfG WHAT TOU HAYS LEARHED 

1. If a salesman receives a commission of |45 on a sale 
amounting to $2250, what is his rate of commission? 

2. If a dairyman keeps 108 cattle this year and kept 72 
last year, what is the per cent of increase? 

3. If the rainfall in a certain place was 3.2 in. last month 
and 2.8 in. the month before, what was the per cent of increase ? 

4. If a dealer sold daily 225 qt. of milk last month and 
270 qt. this month, what is the rate of increase ? 

5. If you have read 48 pages in a book of 820 pages, what 
per cent have you read ? What per cent have you still to read ? 

6. If you have read 73 pages of a book, and this is 25% of 
the book, how many pages are there in all ? How many pages 
have you still to read ? 

7. If you have read 87}% of the pages of a book, and have 
read 39 pages, how many pages are there in the book ? 

8. A hardware dealer bought some tools for $67.50 less 
20% discount. He sold them for $67.50. What per cent did the 
dealer gain on the amount he paid for the tools ? 

9. Allowing 4 oz. of Paris green to 25 gaL of water in pre- 
paring a spray to destroy leaf-eating insects, and considering a 
gallon of water to weigh 8.4 lb., the weight of the Paris green 
is what per cent of the weight of the water ? 

10. A cork is pushed below the surface of a glass full of 
water, and the water that runs over is weighed. The cork is 
found to weigh 0.6 oz. and the water to weigh 2.5 oz. Cork 
is what per cent as heavy as an equal volume of water? 

11. A dressmaker bought some silk for $45 and sold it for 
$60. What per cent did she gain on the cost? 
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USING WHAT YOU HAVE LEASHED 

1. A certain number when increased by 30% of itself becomes 
650. What is the number ? 

Explain to the class that once the number (100% of the number) and 
30 % of the number are 130 % of the number, and so 130 % of the number 
is 650. Then ask how the number may be found. 

This kind of problem has various applications, but such problems are 
not so important as the others considered in the book. The teacher may 
therefore treat this page as optional, to be omitted if desired. 

2. A certain number when decreased by 20% of itself becomes 
400, What is the number ? 

Explain to the class that once the number (100% of the number) less 
20% of the number is 80% of the number, and so 80% of the number is 
400. Then ask how the number may be found. 

3. A man sold some goods for $577.50, making a profit of 
10% of the cost How much did the goods cost him? 

4. A dealer sold a span of horses for #59^, making a profit 
of 10% of the cost. How much did the horses cost him? 

5. If you weigh 78.1 lb. and have increased 42% in weight in 
the last five years, how much did you weigh five years ago ? 

6. A manufacturer sells a suit of clothes to a merchant at a 
profit of 12|^%. The merchant sells it to you for $36 and makes 
a profit of 33J%. How much does the suit cost the merchant? 
How much does the suit cost the manufacturer ? 

It should be noticed that 133 J % of the cost to the merchant is $36. 

7. An agent bought 100 doz. eggs, which he sold to a grocer 
at a profit of 10%. The grocer sold the eggs at retail for #66 
and made a profit of 20%. How much per dozen did the eggs 
cost the grocer and how much profit did the agent make ? 

It should be noticed that 120 % of the cost to the grocer is $66. 
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III. PERCENTAGE APPLIED 

Discount. In Book Two we learned something about discount. 
We shall now review the subject and learn more about the way 
in which business men use discounts. 

After the baseball season you may be glad to sell your 
catcher's mask for less than it cost you so that you can use 
the money toward buying a footbalL If you sell it for 25% 
less than it cost you, you sell it at a discount of 25%. You 
might speak of this as "a quarter off/' or as " 75 on a dollar," 
but the selling price is found by decjucting 25%, or ^, of the cost. 

The price of goods in a printed list or catalogue such as 
manufacturers or big dealers usually have is called the list price. 

In a store the price you must pay is usually marked on the 
goods, and this price is called the marked price. 

A reduction from the list price or from the amount of a bill 
of goods is called commercial discount, 

A reduction from the list price such as is regularly given 
by a wholesaler to a dealer is called trade discount, 

A reduction for payment within a fixed time is called a time 
discount, 

A reduction for payment either when goods are delivered or 
promptly upon receipt of the bill is called a cash discount 

It is not necessary that the pupil should distinguish between these 
different discounts, and the definitions need not be learned. 

The amount of a bill after the discount has been taken off 
is called the net amount. The amount of a list price or marked 
price after the discount has been taken off is called the net price 
or the selling price. 

Thus, the net amount of a bill of JlOO with a discount of 
20% is *100 less $20, or $80. 
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FINDING DISCOUNTS 

Numbers 1 to IS, orcd 

1. If a certain article is marked $80, and 10% discount is 
allowed, what is the discount ? What is the selling price ? 

2. If a dealer offers me a ^2 book at a discount of 25%, 
this is how many cents below the regular. price? 

3. If a merchant buys $400 worth of goods and is allowed 

10% discount in case he pays for them at once, how much does 

he gain by prompt payment ? How much does he pay ? 

• 

Find the discounts on the following amounts at the rates specified .• 

4. $90, 10%. 8. $80, 25%. 12. $100, 10%. 

5. $35, 10%. 9. $88, 25%. 13. $200, 20%. 

6. $60, 20%. 10. $40, 50%. 14. $240, 25%. 

7. $35, 20%. 11. $60, 50%. 15. $860, 50%. 

16. If goods marked $7.35 are sold to a dealer at a discount 
of 20%, how much do they cost him? 

17. If a merchant marks a lot of suits at $34.50 each and 

sells them at J off, what is the net price of each suit ? 

Pupils should be asked to watch advertisements in the newspapers to see 
what discounts are offered. They should state the probable reasons for these 
discounts and should bring to class the problems which they may make. 

Given the marked prices and rates of discount, find the net prices .• 

18. $37.50, 10%. 23. $36.60, 25%. 28. $81.60, 12^%. 

19. $26.50, 20%. 24. $75.30, 33J%. 29. $37.70, 50%. 

20. $37.75, 20%. 25. $41.70, 33^%. 30. $55.00, 10%. 

21. $44.40, 25%. 26. $49.50, 16f %. 31. $74.75, 20%. 

22. $46.60, 25%. 27. $92.46, 16|%. 32. $95.25, 20%. 
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Debtor and Creditor. A man who owes money to another is 
called a debtor (Dr.). The man to whom he owes money is 
called the creditor (Cr.}. So if Rob has bought a baseball 
from Fred and owes him 50^, Rob is the debtor in the trans- 
action and Fred is the creditor. 

Debit and Credit. The amount owed on a bill is called the 
debitj and any payments that have been made form the credit 

Bill. The following is an example of a receipted bill of more 
elaborate form than those which were given in Book Two : 



LORD 6? TAYLOR 

Importers and Dealers ia 
Foreign and Domestic Dry Goods 

Jacksonvith, Fla., May 1, 1924 

Mrs. John P. Sinclair 

Hotel Plaza, City 


Apr. 


4 
13 

20 


2 hatpins .50 
4 pr. gloves 2.25 
2 yd. lace 2.75 
2 yd. ribbon .31 
1 pr. slippers 5.00 

RECEIVED PAYMENT 

MAY 3, 1924 

LORD & TAYLOR 

Per. .®.•.^:.9^•. 


1 

9 
5 

5 


00 
00 
50 
62 
00 


1 

14 

5 


00 
50 
62 


21 


12 



To fill out the bill by inserting the amounts of the various 
purchases in the columns at the right is called " making the 
extensions on the bill." 
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Discounted Bill. A bill sent by a wholesale dealer usually 
has some discount allowed. A sample receipted bill follows : 



Chicago, Hh, Jbe^. /7, 19 2^- 

mougU of ^^^ g^j^ ^ ^Q 

Manufactunxi^ Jewelen 
S378 Bttrlington Ave. 


^ee^. 


i 


3 cUyf, QAZv-€Ay pybk^ @ f32 
/ / 6 cUxf. Q^lcud jo-vk^. @ f33 

jC&fi^ 20% 

RECEIVED PAYMENT 

DEC. 20, 1924 

HILL, SMITH & CO. 

Per ^.'AM. 


96 

5 
/Of 
20 


50 
50 
30 






8/ 


20 



Receipt. A receipt may also be written separately, thus : 



Received from. 



€i(fktAf-<yyi& y^ 



to- (H^tane^ ciM^(yu/nZ^. 



Chicago, IlL Jbe^. 20, 192^ 

....R ^. &oU - 

^Dollan 



./Mt, ^yyUXA V &o. 
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Invoice. A bill giving in detail a list of items and prices of 
goods sold is called an invoice. A sample invoice follows : 



St. Paul Minn., Jb&e. /£, 1926 


Mv. fa/yyi&Q, ^, Jb^t/yv(M/u, Scux^fo-, of. A 


®*'"^**''^ RANDALL BROS. 


Importers of Dry Goo^ 


63 Eaat Fourtk Street 
Tcrnw: £//0 net 30 


236 


/^ 


^e. C-tut jlcLnmZ 
^0, ^/, ^/\ Jf/\ ^0\ ^0, 
^f, ^2, ^l\ ^2", ^f, ^^, 
^/, W 676 ® 33l^ 


/(^2 








^27 


8 


W, 3^, ^/\ ^0\ 3f, ^/, 














^f, ^0 32^ @ //^ 


^06 




6^7 











In the above invoice 41^ means 41^ ; 41^ means 41|, or 41 J ; 
and 41® means 41|. This is the customary way of indicating 
the number of yards in pieces of goods. The numbers 236 and 
427 refer to the price list in which the goods are described. 
The numbers 14 and 8 indicate the number of pieces (pc). The 
number of yards of the first is 576 and of the second 324. 

The expression " Terms : 2/10 net 30 " means that Mr. Dunbar 
may take off a 2% discount if he pays the bill within 10 da. 
or that he may have 30 da. in which to settle the account. 

There is no essential difference between a bill and an invoice. 
The latter term is commonly used in wholesale transactions. 
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BILLS AND DISCOUNTS 

Make out hills^ or invoices^ for thefollomngy take off the dtseount 
ffivefiy and tmte the receipt on each bill : 

1. 14 pc. ribbon @ ♦1.65 ; 16 pc. @ *1.33^ ; 48 pc. @ ♦l.66f ; 
86 pc. @ *1.87J; 24 pc @ ♦1.82J. Terms: 2/10 net 30. 

2. 2 carloads coal, 23,800 lb., 25,200 lb., @ $9.80 per ton ; 
8 carloads coal, 24,800 lb., 28,700 lb., 22,600 lb., @ ♦O.SS per 
ton. Terms : 3/10 net 90. 

3. 1 gro. cans sardines ® $3,661 per doz. ; 9 doz. cans shrimps 
@ $2.25; 8 doz. tins herrings @ $2.62^; 8^ doz. cans lobster 
@ ♦8.16 ; 48 cans mackerel @ 23 J^. Terms : 2/10 net 60. 

4. 9 doz. boxes codfish @ $2.25 ; 8 doz. cans salmon @ ♦2.66|^; 
16 doz. cans caviar @ ♦3.87^ ; 14 doz. cans Yarmouth bloaters 
@ $2,661; 86 doz. cans tongue @ ♦11.25. Terms: 3/10 net 60. 

5. 9 doz. jars meat extract @ $3.87^; 18 doz. cans chicken 
@ ♦8.56 ; 36 doz. cans corned beef @ ♦2.87^ ; 16 doz. cans soup 
@ ♦8.75 ; 8 doz. cans clam chowder @ ♦3.90 ; 18 doz. cans clam 
juice @ ^1.46 J. Terms : 3/10 net 80. 

, 6. 7 armchairs @ ^8.30; 86 kitchen chairs @ ♦1.87 J; 9 kitchen 
tables @ ^2.75; 3 bedroom sets @ ♦54.33|; 18 dining tables 
@ ♦le.SO ; 9 sideboards @ ♦24.66|. Terms : 2/10 net 30. 

7. 20 pc. linen containmg 39, 402, 388, 42, 41^, 402, 40, 89, 40^, 
412, 43^ 398^ 401, 421, 402^ 401, 41^, 42, 39i, 40 yd., @ 66|^; 16 pc. 
silk containing 41i, 42i, 40, 392, 42, 40^, 38, 41i, 43, 418, 39, 40a, 
401, 411^ 40, 892yd., @ ^1.88 J. Discount allowed: 20%. 

8. 276 bbl. flour @ ♦9.75; 824 bbl. flour @ ^10.25; 800 bu. 
potatoes @ ♦1.15; 1578 lb. butter @ 48^; 2000 bu. apples 
@ ^1.75 ; 500 bu. oats @ ^0.80 ; 625 bu. corn @ ♦1.25 ; 288 bu. 
wheat @ ♦1.87; 123 bu. rye @ ♦1.85. Discount allowed: 15%. 
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Several Discounts. In some kinds of wholesale business two 
or more discounts are sometimes allowed on the same bilL 

For example, a dealer may buy #400 worth of hardware with 
discounts of 20% and 10%, often written ** 20%, 10% " or simply 
" 20, 10." This means that 20% is first deducted from the amount 
of the bill and then 10% is deducted from the remainder. 

The amount of the bill is $400. 

The amount less 20% is ♦320. 

The $320 less 10% is $288, the net amount. 

This explains the general nature of the problem. Practically, 
however, we should take such short cuts as we can. 

The solution is much shorter if we remember that 20% s= |, 
that 10% = J^, that if we take away \ we have ^ left, and that 
if we take away ^V ^^m the result we have i^^^ left. 

Therefore the solution becomes simply this: 

Aof|of»400 = ^^t^y^-*288. 
10 5 10 X ^ 

In the same way, if the discounts were 12|%, 16J%, we 
should have 25 

^ of - of 1400 ^ j^ —^^ ♦291.66f . 

8 

Therefore the net amount would be $291.67. 

Although there is no fixed custom, in solving the problems 
of this book the pupil should neglect fractions of a cent less 
than ^<^ in a discount, calling \^ ov more a full cent 

With the extended use of trade aoceptanees these chain ditconnts are 
becoming less common. The subject of acceptances Ib discussed later. 
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SEVERAL DISCOUNTS 

Numbers 1 to 4, oral 

1. From 4^100 take 10%, and 10% from the remainder. 

2. From ^400 take 20%, and 1% from the remainder. 

3. From $100 take 20%, and 10% from the remainder. 

4. From #400 take 20%, and 10% from the remainder. 

Find the net amounts of bills with discounts as follows : 

5. #400, 20%, 20%. 7. ^700, 25%, 10%. 

6. ♦eOO, 25%, 5%. 8. #300, 15%, 2%. 

9. What is the difiPerence between a discount of 50% on 
♦100 and the two discounts of 25%, 25% ? 

10. Is there any difiPerence between a discount of 10%, 5%, 
and one of 5%, 10%, on #100 ? How is it on #200 ? on #900 ? 

11. What single discount is equal to the discount of 10%, 8%? 
From 100% take 92% of 90%. 

Find the single discounts that are equal to the following : 

12. 10%, 10%. 14. 5%, 16%. 16. 8%, 20%. 

13. 10%, 12%. 15. 8%, 12%. 17. 10%, 20%. 

18. Find the net price of a tractor listed at ^1220 less 10%, 5%. 

19. An article listed in a catalogue at $278 is sold at 12% 
trade discount and 2% for cash. Find the total discount that 
a dealer would be allowed if he bought for cash. 

20. A contractor received two bids for trim on a building 
that he was erecting. One was ^8500 less 65%, 10%, and the 
other was #3400 less 50%, 16%. Which is the cheaper bid, 
and how much cheaper? 



SEVERAL DISCOUNTS 



59 



Bill with Several Discoonts. The following is a common 
fonn of a wholesale bill of goods with several discounts: 



Dallas, Tmx.. fwK& fd, 19ii 

Souglit of CREELEY y COMPANY, Jcweleis 

107S Commerce St. 
Term*; 30 cLcL, 


fv/fU^ 


fO 


8 cUyf. t-^no. @ /^f . 76 

jCe^ £0%, /0% 


/f8 

60 


00 
^0 






/78 


85 



BILLS AND DISCOUIIXS 

Make <mt bills far the following : 

1. 86 doz. files @ ♦8.30. Discounts 80%, 20%. 

2. 480 yd. silk @ #2.50; 840 yd. velvet @ $2.75; 425 yd. 
satin @ ♦S.IO; 285 yd. chiffon @ $2.40. Discounts 25%, 10%. 

3. 9 doz. pairs hinges @ ♦G.TS ; 36 doz. table forks @ ♦8.40 ; 
48 doz. table knives @ ♦12.60. Discounts 20%, 10%. 

4. 36 doz. locks @ ♦6.30; 19 doz. mortise locks @ ♦e.TS; 
28 doz. pairs hinges @ ♦8.85. Discounts 25%, 8%. 

5. 360 yd. taffeta @ ♦1.37^ ; 9 gross pompons @ ^185 ; 6 doz. 
pieces braid @ ♦31.80. Discounts 10%, 5%. 

6. 780 yd. silk @ ♦2.65 ; 440 yd. lawn @ 450 ; 560 yd. taffeta 
@ ♦1.42. Discounts 10%, 5%, 5%. 

S3 
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Sample Price List. The following is a price list of certain 
school supplies, with the discounts allowed to schools and dealers : 

Rulers, ^0.95 per doz., less 5% 

Composition books, 11.00 per gross, less 10% 

Thumb tacks, 1.20 per 100, less 40% 

Drawing pencils, 11.42 per gross, less 20% 
Drawing paper, 9 x 12, 3.80 per package, less -^ 

Pens, 1.62 per gross, less J, 10% 

Tubes of paste, 10.10 per gross, less 10%, 5% 

Penholders, 8.40 per gross, less 12%, 5% 

Drawing compasses, 5.40 per doz., less 10%, 5% 

DISCOUNTS FROM LIST PRICE 

1. A school buys 8 packages of drawing paper and 400 thumb 
tacks. Using the above list, how much will they cost ? 

2. How much will 9 gross of pens and | gross of composition 
books cost? 3 gross of pens and 2 doz. rulers? 

3. There are 30 pupils in a class, and each needs drawing 
compasses and a ruler. How much will they cost the school? 
How much would they cost if there were 40 pupils ? 

4. If a dealer sells pens at 20 apiece, how much does he 
gain, per gross? If he sells penholders at 8^ each, how much 
does he gain per gross ? 

5. A dealer buys a gross of rulers and a gross of drawing 
pencils. He sells the rulers at 15^ each and the pencils at 120 
each. How much does he gain ? 

6. If a dealer buys a gross of tubes of paste for mounting 
pictures and sells the tubes at 150 each, how much does he gain 
on the purchase ? how much on 3 gross ? 
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DRILL WORK ON DISCOUITTS 

Find the discount on each of the folhmng : 

1. ♦725, 15%. 5. *1974, \ off. 9. ♦972.85, 6%. 

2. *630, 12%. 6. ^2764, \ off. 10. ♦ST^QS, 5%. 

3. *480, 14%. 7. ♦5735, \ off. 11. ♦673.80, 4%. 

4. ♦960, 16%. 8. ♦7360, \ off. 12. ♦596.83, 8%. 

Find the net amounts of hills with discounts as follows : 

13. ^380, 4%. 18. ^2736, \ off. 23. ♦342.80, 4%. 

14. ^795, 5%. 19. ^3896, \ off. 24. ♦538.90, 5%. 

15. ^687, 6%. 20. ^7315, \ off. 25. ^738.62, 6%. 

16. ^985, 7%. 21. ^8436, \ off. 26. ♦896.48, 8%. 

17. ^745, 9%. 22. ^9656, \ off. 27. ^34. 76, 12%. 

Find the discount on each of the following : 

28. ^1275, 10%, 6%. 33. ^3425, 6%, 4%, 8%. 

29. ^1596, 12%, 4%. 34. ^4368, 5%, 5%, 2J%. 

30. ♦3286.40, 6%, 3%. 35. ^7423, 6%, 5%, 1J%. 

31. ♦4739.75, 8%, 5%. 36. ^9280, 8%, 2J%, li%. 

32. ♦1286.92, 9%, 6%. 37. ^4800, 9%, 5J%, 1^%. 

38. Show that the discount 7, 6, 3, that is, 7%, 6%, 3%, on 
♦1000 is the same as the discount 3, 6, 7, and also the same as 
the discount 6, 3, 7. 

39. A dry-goods dealer bought a shipment of cloth, and after 
deducting a discount of 25%, 10%, and paying ^8.50 for freight 
and cartage, the cloth cost him ♦400. Find the gross amount of 
the bill, that is, the amount before the discounts were deducted. 
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Profit and Loss on Cost. When a dealer bays goods he expects 
to seU them for more than he paid, thus making ^ proJU, 

If he sells them for less than he paid he suffers a los$. 

Merchants usually speak of their profits and losses as a certain 
per cent. This per cent is reckoned sometimes on the cost of 
the goods and sometimes on the selling price. We shall first 
consider the older plan of finding the per cent on the cost. 

Orerhead. Such items as freight charges, storage, insurance, 
interest on the money invested, rent, heat, light, and the cost of 
selling the goods are called overhead charges or simply overhead. 

In order to simplify the work for pupils in the seventh grade we shall 
include under overhead all the co^ of doing business. In large establishments 
the buying expenses are considered separately, but these details need not be 
given in elementary arithmetic. 

niustratiye Problems. 1. A man buys goods for ^40, including 
all overhead charges, and sells them at a profit of 20% on the 
total cost. What is the selling price ? 

4^40 ^40 

0.20 8 

|8. profit $48 selling price 

2. A man buys goods for #60, including all overhead charges, 
and sells the goods for 4^40. What is his rate of loss, that is, he 
loses what per cent of the cost ? 

♦60 6 ^)20 

40 0.33J 

$20 loss 

Since ^20 is lost on $60, we are asked to find what per cent 
$20 is of $60. Then, as on page 40, we have 

♦20 -8- #60 = 0.88^= 88^%, the per cent of loss. 
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PHOnT AND LOSS ON COST 

1. A dealer buys some goods for ^750 and sells them so as 
to gain ♦225. Find his per cent of profit. 

In all problems on this page the cost should be considered as including 
all overhead and other expenses, and the per cent of profit or loss should be 
computed on the cost. 

2. A merchant bought some goods for $5700, but owing to 
hard times he had to sell them at a loss of |285. Find his 
per cent of loss. 

3. If a grocer buys some canned goods for $2475 and sells 
them for ♦3217.50, what is his per cent of profit? 

4. If a dry-goods merchant buys some silk for $4800 and is 
compelled tp sell it for $4464, what is his per cent of loss ? 

5. Mr. Allen bought a village lot for $1500 and sold it for 
♦2100. Find the rate of profit. 

6. If Mr. Allen had sold the lot mentioned in Ex. 5 for $900, 
what would have been his per cent of loss ? 

7. Mr. Robinson bought a house for $5600 and sold it at a 
profit of 15%. Find the selling price. 

8. If Mr. Robinson had sold the house mentioned in Ex. 7 
at a loss of 15%, what would have been the selling price ? 

9. A man bought some horses and sold them at a profit of 
$1960. If he made 20% on the deal, how much did he pay for 
the horses and for how much did he sell them ? 

10. A man bought a city lot for $24,000 and sold it at a profit 
of 16|%. Find the amount of profit and also the selling price. 

11. A man bought an automobile for $2400, got $360 worth 
of use out of it, and acid it for 12^% less than he paid. Find 
the profit or the loss, if any. 
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Profit and Loss on Selling Price. Formerly profit and loss were 
always computed on the mere cost of goods. As the overhead 
became more of an expense, the profit and loss were computed 
on the cost plus the overhead, that is, on the total cost. 

At present, however, in large business houses it is the cus- 
tom to figure the cost of the goods, the overhead, and the profit, 
each as a per cent of the selling price. 

By keeping careful records of their business, including all 
overhead charges, large dealers are able to determine in advance 
the per cent of the selling price that should be allowed to the 
overhead in order to allow them to realize the expected profit. 
This profit is then computed on the selling price instead of, as 
formerly, on the cost. 

This method of figuring profit and loss on the selling price is given 
because it represents a modern business custom which has been adopted 
almost universally by large business houses. In small transactions the 
pupil will find in common use the older method of figuring profit on the 
cost. However, many merchants have failed in business because they com- 
puted profits simply on the first cost of goods and neglected the overhead. 

Illustrative Problem. A large department store pays #8 for a 
certain article. Experience has shown that the overhead is 20% 
of the selling price. If the desired profit is 15% of the selling 
price, what should be the selling price ? 

The cost is 20% -f 15%, or 35%, less than the selling price ; 
that is, since 35% = ^, the cost is ^^ of the selling price. 

Then ^^ of the selling price is #8, 

^^^ of the selling price is $^®^, 
and the selling price is 20 x Jy®^. 

Therefore the selling price is i-^^, or ♦12.30^§, which would 
be given as ^12.31. 
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PROFIT AND LOSS ON SELLING PRICE 

1. A merchant sells for (12 an article that cost (9, including 
all overhead. Find the per cent of profit on the selling price. 

2. At what price should a department store sell an article that 
cost ♦4.50 so as to make a profit of 10% on the selling price? 

In the first six problems on this page the cost should be considered as 
including the overhead and other expenses. 

3. A department store made a profit of 10% on the selling 
price of an article that cost ♦2.25. Find the selling price. 

4. A large store sells for $17.50 an article that cost $14. 
Find the per cent of profit on the selling price. 

5. A merchant sells for $7.50 an article that cost (10. Find 
the per cent of loss on the selling price. 

6. A department store gained $3.96 on an article that is sold 
for $26.40. Find the per cent of profit on the selling price. 

7. A certain article costs $12 and the overhead is 10% of 
the selling price. If the profit is to be 15% of the selling price, 
what should be the selling price? 

8. A certain article costs $21 and the overhead is 15% of 
the selling price. If the profit is to be 15% of the selling price, 
what should be the selling price? 

9. A dealer pays $3.30 a yard for some silk and the overhead 
is 20% of the selling price. If the profit is to be 14% of the 
selling price, what should be the selling price per yard? 

10. An automobile dealer pays $2250 for a car and allows 
15% of the selling price for overhead and 10% for profit. What 
is the selling price ? 

11. A dealer sells an automobile and makes a profit of 15% on 
the selling price. If the profit is $351, what is the selling price ? 



66 PEECENTAGE APPLIED 

PROFIT AJSD LOSS 

1. A dealer buys 36 stoves at 128.75 and pays |33.70 freight. 

The other overhead is |2.10 per stove. If he sells the stoves at 

137, what is the per cent of profit on the total cost ? 

On this page the pupil is definitely told on what the per cent is to be 
computed. Results should be carried only to the nearest tenth of 1% in 
problems of this type. 

2. In Ex. 1 find the per cent of profit on the selling price. 

3. A dry-goods dealer buys 940 yd. of damask linen at 11.25 
a yard, estimates his overhead at 3^ ^ a yard, and sells the linen 
at $1.60 a yard. Find the per cent of profit on the selling price. 

4. A manufacturer adds 22 ^^ of the original cost of an article 
to cover all expenses. If the original cost is ♦9.75, at what price 
must he sell the article to make a profit of 20% on the total cost ? 

5. Taking the result of Ex. 4, find the manufacturer's per 
cent of profit on the selling price of the article. 

6. A manufacturer sells at a profit of 17^% on the seliing^^ 
price. How much is his profit on a sale of ♦875.60 ? 

7. A gain of 20% on the selling price of an article is equiva- 
lent to what per cent of gain on the cost ? 

The pupils should let 100 represent the selling price, then find the 
profit, then the cost, and finally the per cent gained on the cost. 

8. A dealer marks 75 copies of a book Jl.SO each, thereby 
expecting a net profit of 20% on the cost. He sold 65 copies 
at 11.50 and the rest at $1.10. Find the per cent of gain or 
loss, reckoned on the cost. 

9. A real-estate dealer gained $600 by selling a hoase and 
lot at a profit of 20% of the cost. What was the cost of the 
property, and for how much did the dealer sell it ? 
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Interest. Mr. Pomeroy has worked in a grocery store for a 
number of years and decides to opea a store of his own. He 
has saved some money, but since it will take more than his 
savings to pay for the rent of the store, to pay his help, and 
to pay for the goods which he must buy, he must borrow some 
money to start in business. When a man borrows money he 
pays for the use of it until such time as he pays it back. 

The money paid for the use of money is called interest. 

For example, if Mr. Pomeroy borrows 12000 for a year and 
pays $120 for the use of it, the $120 is interest 

Principal. The sum of money on which interest is paid is 
•called the principal. 

If Mr. Pomeroy borrows $2000, the $2000 is the principal. 

Amount. The sum of principal and interest is called the amount. 

Reckoning Interest. Interest is usually reckoned as a certain 
per cent of the principal. If the interest for 1 yr. is 6% of the 
principal, and the principal is #2000, the interest for 1 yr. is 
6% of $2000, or $120. 

If interest is paid for a fraction of a year, the interest is 
that fraction of the interest for a year. That is, the interest on 
$2000 for 6 mo. at 6% is J of $120, or $60, and the interest 
for 2 mo. is \ of $120, or $20. 

Rate of Interest. The per cent of the principal paid as interest 
for 1 yr. is called the rate of interest. That is, if Mr. Pomeroy 
has to pay 6% of the principal for the use of the money for 
1 yr., the rate of interest is 6% per year, or per annum. 

The rate of •interest varies in cities from less than 2% for 
certain kinds of loans to a high rate for certain other kinds. 
Ordinary loans commonly pay 5% or 6%, but the war has 
led to higher rates generally. 
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FINDING INTSRSST 

Numbers 1 to 13, oral 

1. Do you know of any banks where people put their 
money and receive interest until they take the money out 
again? If so, tell the class about them. 

2. Do you know about our government's borrowing money 
and selling bonds to the people ? If so, tell the class about it. 

3. Have you ever heard of our government's selling Savings 
Stamps ? If so, tell the class about them. 

Find the interest for 1 yr. on the following sums : 

4. $100 at 4%. 7. $200 at 4%. 10. *300 at 6%. 

5. $100 at 5%. 8. #200 at 6%. 11. 13000 at 5%. 

6. JlOO at 6%. 9. #300 at 5%. 12. $4000 at 6%. 

13. If the interest for 1 yr. on a certain sum is $12, how 
much is it for 8 mo.? How much is the interest for 6 mo.? 
How much is the interest for 8 mo.? 

Find the interest for 1 yr. on the following sums : 

14. $750 at 3%. 18. $75 at 4i%. 22. $^575.60 at 5%. 

15. $875 at 4%. 19. $85 at 3-|-%. 23. $550.25 at 4%. 

16. $475 at 5%. 20. $95 at 4J%. 24. $835.40 at 6%. 

17. $425 at 6%. 21. $65 at 2^%. 25. $925.20 at 6%. 

Find the interest for 6 mo. on the following sums : 

26. $100 at 6%. 30. $475 at 3%. 34. $695.30 at 3%. 

27. $275 at 4%. 31. $250 at 2J%. 35. $964.80 at 3%. 

28. $350 at 4%. 32. $350 at 6%. 36. $575.75 at 6%. 

29. $750 at 6%. 33. $550 at 4J%. 37. $950.80 at 5%. 
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Interest for Months and Days. The general plan of finding 
interest for any length of time is always the same. 

Find the interest far one year and then multiply this by the 
number representing years or the fractionxd part of a year. 

For example, find the interest on #250 for 10 mo. at 6%. 

The interest for 1 yr. is 6% of $250, and for 10 mo. it is || 
of that sum. We there- 
fore have to find 

If of 6% of ♦250. 

We arrange the work 

as here shown, cancel, 

and the result is ^12.50. 

This example may be solved mentally by noticing that \ % or J, of 6 % 
is 5 X 1%, or 5%, and so we have 5% of $250 = 5 x $2.50 = $12.50. 

In finding interest consider 30 da. as a month. After finding 
the interest for 1 mo., the interest for 1 da. is ^ of this amount ; 
for 5 da. it is ^ of the interest for 1 mo. ; and so on. 

Neglect a fraction of a cent less than J in any interest found; 
call any fraction of a cent J or greater a full cent. 

mXEREST FOR MONTHS AND DAYS 

1. How much is the interest on $872, at 6%, for lyr.? for 
6 mo.? for 4 mo.? for 8 mo.? for 10 mo.? 

2. How much is the interest on #720, at 5%, for 1 yr.? for 
6 mo.? for 10 mo.? for 1 mo.? for 9 mo.? 

3. How much is the interest on $1080, at 4%, for 1 yr.? for 
1 mo.? for ^ mo.? for 5 da.? for 1 da.? 

4. How much is the interest on $225.50, at 4%, for 1 yr.? 
for 6 mo.? for 4 mo.? for 1 mo.? for 10 da.? 
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Interest for Years and Montlis. Mr. Dean needs |125 in order 
to pay for some repairs on his house and borrows the money 
at 5^. If he does not pay it back until 2 yr. 3 mo. later, how 
much is the interest ? 

Since 2 yr. 3 ma is the same as 2^ yr. or ^ yr., we have to find 

2J X 6% of *125. 

We arrange the work 
as here shown and 
find the result to be 



4x100 4 ^ 



♦14,06^, which, neglecting the fraction, we give as ♦14.06. 

It will be noticed that in this case we did not cancel the 
factor 25 from ^125 and 100, as we might have done. Had we 
done so, we should have had the divisor 16 in place of the divi- 
sor 4. In such cases it is often easier not to cancel any factors 
from the 100 in the denominator, but to move the decimal point 
two places to the left in the result. 

In the problem above we also might have said 

5% of *125 = #6.25, interest for 1 yr. 
2 J X »6.25 = 114.06^. $14.06. Ans. 

INTEREST FOR YEARS AND MONTHS 

Find the interest on the follomng : 

1. $350, at 6%, for 6 mo. 6. $9600, at 5%, for 2J yr. 

2. $400, at 5|%, for 8 mo. 7. $825, at 4%, for 3J yr. 

3. $500, at 5%, for 2Jyr. 8. $95, at 6%, for 2 yr. 6 mo. 

4. $725, at 4%, for 8Jyr. 9. $375, at 6%, for 6 mo. 

5. $850, at 6%, for 1 J yr. 10. $80, at 4J%, for 1 yr. 6 mo. 

Find the interest an $875^ far 2yr. 3 mo.^ at : 

11. 5%. 12. 6%. 13. 3%. 14. 4%. 15. 5^%. 
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USnVG WHAT TOU HAVE LXASNBD 

1. A man borrows #950, agreeing to pay 5% interest. He 
pays the principal and interest in 3 yr. 2 mo. How much money 
does he pay in all, principal and interest ? 

2. A dealer in automobiles buys 16 cars at $1150 each and 
agrees to pay for them in 9 mo., with interest at 6%. How 
much does he pay in all, principal and interest ? 

3. Mr. Russell hires Mr. Baker to make some repairs to his 
house, agreeing to pay him $85 for the work. Mr. Baker agrees 
to wait 3 mo. for his money if he receives interest at 6%. How 
much money is due Mr. Baker at the end of the 3 mo.? 

4. WoodhuU & Co. need $3650 to buy holiday goods. They 
borrow it Oct. 15 and agree to pay it back in 3 mo., with interest 
at 5%. How much do they owe in 3 ma ? 

5. Pierson & Co. buy $2250 worth of goods, agreeing to 
pay for the goods in 3 mo., with interest at 5%. How much do 
they owe at the end of the 3 mo. ? 

6. Mr. Holbrook buys from Mr. Jackson a secondhand 
automobile, agreeing to pay $580 in 4 mo., with interest at 
6%. How much interest is due in 4 mo.? 

7. A man borrows $2500, agreeing to pay 6% interest. He 
pays the principal and interest in 1 yr. SJ mo. How much 
money does he pay in all, principal and interest? 

8. A man buys 36 head of cattle at $90 a head and agrees 
to pay for them in 10 mo., with interest at 6%. How much does 
he pay in all, principal and interest ? 

9. The day a certain boy is 16 yr. old his father invests $500 
for him at 5%, the $500 and interest being due the day he is 
21 yr. old. What will be the total amount due at that time ? 
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Interest for Tears, Months, and Days. 1. A man borrows 
|400 from 'another man on* Sept. 10, 1922, and agrees to pay 
interest at 6% when he repays the principaL If he pays the 
loan on Aug. 7, 1923, how much interest is due then ? 

We find the time that the $400 draws interest as follows: 



yr. 

1923 


mo. 

8 


da. 

7 = second date 


1922 


9 


10 = first date 



10 



27 = difference in time 



10 mo. 27 da. = 300 da. + 27 da. = 827 da. 

According to the rule given on page 69 the interest for 1 yr. 
is 6% of #400, and for 327 da. it is ||^ of that sum. We 
therefore have to find 



109 20 

^^?Sim^=*21.80 
^^(J X 100 

?0 



\\\ of 6% of *400. 

We arrange the work as 
here shown, cancel, and find 
the interest due Aug. 7, 1923, 
to be $21.80. 

We save time and avoid 
errors by using cancellation, as shown above, whenever it is. 
possible to do so. 

It should be remembered that banks compute interest by means of 
elaborate interest tables. In charging interest on loans the banks com- 
monly use tables based on 360 da. to the year. In paying interest on 
deposits they frequently use tables based on 365 da. to the year, this inter- 
est being a little less. In a problem like the one above, a bank would 
find, by means of tables, the exact number of days from Sept. 10, 1922, to 
Aug. 7, 1923. These matters are, however, technicalities of banking which 
it is not necessary as yet for the pupil to consider. The problem would be 
an unusual one under modem banking conditions, as explained in the note 
at the bottom of page 73. 
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2. Suppose that the man referred to in Ex. 1, page 72, had 
kept the 1400 from Sept 10, 1922, to Aug. 7, 1925. What 
would the interest have amounted to then ? 

We find the time from Sept. 10, 1922, to Aug. 7, 1925, as 

follows: ^ rr.^ An. 

yr. mo. da. 

1925 8 7 = second date 
1922 9 10 = first date 

2 10 27 s= difference in time 

Since in 2 yr. there are 720 da., and in 10 mo. there are 800 da., 
in 2 yr. 10 mo. 27 da. there are 1047 da. We therefore have 
to find 



349 20 

m X 100 — ^^^'^^ 
?0 



¥gV^ of 6% of »400. • 

Arranging the work as 
shown, we cancel and find 
the interest due Aug. 7, 1925, 
'to be *69.80. 

This problem could have 
been solved by finding first the interest for 2 yr., then the 
interest for 10 mo. 27 da., and adding these two results, but 
ordinarily the method employing cancellation, which is shown 
above, is shorter. 

As already stated, problems of this kind are becoming more unusual 
every year. The great improvement in banking facilities has led to the 
borrowing of money from banks instead of from individuals. In most 
parts of this country money is usually borrowed from a bank for a short 
period, the interest being paid in advance. If the borrower needs the 
money for a longer time, the bank would cancel the old loan, make a new 
one for another short period, and require the borrower to pay the interest 
in advance on the new loan. The older method of borrowing for a longer 
time, as in the above example, is often found, however, and pupils should 
know how to solve such problems,. . 



I 
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OOMPUTHfG INTSREST 

Find the interest on $750^ for 1 yr. 2 mo. 6 da^ at: 
1. 4%. 2. 6%. 3. 6%, 4. ^%. 6. 7%. 

Find the interest at S^^oy for 1 yr. 3 mo. 10 da.^ on : 
6. ♦375. 7. HSO. 8. ♦560. 9. $675. 10. ♦950. 

Find the interest at 4^%^ on $2750.75^ for : 

75 

11. 1 yr. 6 mo. 12. 1 yr. 8 mo. 12 da. 13. 2 yr. 9 mo. 16 da. 

14. Find the interest on ♦1728.45, for 2 yr. 8 mo. 9 da., at 6%. 

15. Find the amount of principal and interest on ♦3468.75» 
for 9 mo., at 5^J^%. 

Find the interest on each of the following : 

16. ^725, for 1 yr. 6 mo. 8 da., at 6%. 

17. ♦eOO, for 1 yr. 3 mo. 15 da., at 4% ; at 5%. 

18. ♦625.50, for 2yr. 11 mo. 15 da., at 5|%. 

19. ♦475.60, for 3 yr. 10 mo. 15 da., at 4J%. 

20. ^265.50, for 2 yr. 10 mo. 20 da., at 4|% ; at 5%. 

21. ♦3562.50, for 3yr. 2 mo. 5 da., at 5|% ; at 4J%. 

22. A man borrowed ^1275 on Apr. 7, 1923, at 6%, and 
♦1500 on Apr. 10, 1923, at 5%. He paid the principal and 
interest in both cases on Dec. 30, 1924. How much did he pay ? 

23. A man borrowed ♦ISOO on May 1, 1924, at 5%, and 
♦2500 on July 5, 1924, at 4J%. He paid the principal and 
interest in both cases on June 7, 1926. How much did he pay ? 

24. What is the amount of principal and interest on ^3200 
borrowed Feb. 10, 1925, at 6%, and ^2800 borrowed Apr. 15,. 
1925, at 5%, both payments being made on Oct 15, 1927? 
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Six-Pir-C«nt, or M-Bay, Method ol Pmdiiig Interest. Becaase 
banks often charge 6% interest, it is frequently convenieat to 
use what is commonly called the Six-Per-Cent Method. 

For example, find the interest on ^420 for 60 da. at 6^. 

Since 60 da. == ^ yr., we have 

^ of 6^ of #420 ^1% of #420 » H20. 

Hence the interest at 6% for 60 days is 0.01 of the principal, 
and for 6 days 0.001 of the principal 

To find the interest for 60 da. at 6^ot move the decimal point 
two places to the left; for 6 da^ three places to the left. 

For other periods the interest can be 
found from that for 60 da. or 6 da. 

For exam{)l]a^ fi^d the interest on %M2fy 
for 5 mo. 10 da. at 6%. . 

The work should be done mentally 
except that results should, if necessary, 
be set down as here shown. 

The interest is found to be $11.20. 

After finding the interest at 6%, the interest for other rates 
is easily found. Thus, the interest at 5% is | of that at 6<^. 

SIZ-PSS-CENT METHOD 

Numbers 1 to 5, oral 

Find the interest for 60 da. and also for 30 da.^ at 6^ot on : 
1. *260. 2. $370. 3. *1250. 4. $1720. 5. *2800. 

Find the interest at 6°fo cmd also at &% on ih» fottowing : 

6. $750, 8 mo. 8. #920, 4 ma 10. #1500, 5 mo. 15 da. 

7, 11250, 6 mo. 9. #870, 1 mo. 11. 12500, 7 mo. 6 da. 

88 





' 


2x00^ 


14.20 


2mo^ 


420 


Iqkx, 


2.10 


\ia.o^ 


.70 




♦11.20 
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Partial Payments. If a dealer holds a note^ or a written 
promise to pay money, against one of his customers, and it 
bears interest, and partial payments are made, the amount due 
on the day of settlement is found in the following way : 

Add the interest to the principal whenever the payment^ or the 
sum of the payments^ equals or exceeds the interest 

Then deduct the payment or payments and continue as before. 

This is the United States Rule for partial payments. In states where 
other rules are legal such problems as may be given should be solved 
accordingly. 

For example, a note for ^1000 at 5% is dated Jan. 1, 1926. 
The following payments are indorsed (written across the back) : 
July 1, 1926, »10; Jan. 1, 1927, *40; July 1, 1927, 120; 
Jan. 1, 1928, *180. How much is due July 1, 1928 ? 

Explain to the class that the interest due July 1, 1926, is $25, and the 
payment is $10. Hence the payment cannot be deducted. The reason is 
easily seen, for if we should take $1025 — $10, or $1015, as the new princi- 
pal, we should be drawing interest on more than the $1000. 

First principal $1000 

Interest f or 1 yr 50 

First amount, Jan. 1, 1927 $1050 

1st and 2d payments 50 

Second principal, Jan. 1, 1927 .... $1000 

Interest f or 1 yr 50 

Second amount, Jan. 1, 1928 .... $1050 

8d and 4th payments 150 

Third principal $900 

Interest for 6 mo 22.50 

Amount due July 1, 1928 $922.50 

Therefore the amount due on the day of settlement is $922.50. 
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PROBLEMS IN PARTIAL PAYKBNTS 

1. A note for ^875 at 6% has a payment of JlS-TS indorsed 
annually at the close of each year from its date, for three years. 
How much is due at the end of the fourth year ? 

2. A note for $500 at 6% is dated Jan, 1, 1926, and has 
the following payments indorsed : July 2, 1926, $100 ; Dec. 1, 

1926, $2 ; Jan. 1, 1927, *98. How much is due July 1, 1927? 

3. A note for $300 at 6% is dated April 1, 1926, and has 
the following payments indorsed : Sept. 1, 1926, $50 ; Feb. 16, 

1927, $75 ; Jan. 1, 1928, $98. How much is due July 1, 1928 ? 

4. A note for $1800 at 5% is dated April 16, 1926, and has 
the following payments indorsed : July 2, 1926, $500 ; Oct. 1, 

1926, $250; Feb. 1, 1927, $100; May 1, 1927, $375. How 
much is due Sept. 5, 1927 ? 

5. A note for $750 at 4% is dated June 15, 1926, and has 
the following payments indorsed : March 6, 1927, $200 ; Sept. 6, 

1927, $150; Oct. 8, 1927, $50; Jan. 17, 1928, $250. How 
much is due May 14, 1928 ? 

6. A note for $600 at 5% is dated July 2, 1926, and has 
the following payments indorsed : Jan. 2, 1927, $50 ; Feb. 11, 
1927, $75; July 8, 1927, $200; Sept. 10, 1927, $80; Nov. 2, 
1927, $50. How much is due Jan. 2, 1928 ? 

Teachers should remember that the subject of partial payments has lost 
most of its practical value in the last few years. Money is now usually 
borrowed at banks for short periods, and if a payment is made on a loan 
on which the interest was paid in advance, the bank simply rebates what- 
ever portion of the interest is due the borrower. The subject is not obso- 
lete, however, and it affords such excellent drill in computing interest that 
we have included it in this book. In communities where the so-called 
** Merchants' Rule" is used the teacher may find it desirable to discuss 
this rule. 
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IV. LITTLE EXAMINATIONS 

i. 1. #175 is what per cent more than #100? 

2. #100 is what per cent less than #150 ? 

3. How much is 38% of *350? of #3500? of #35,000? 

4. How much is 175% of *3500? f% of $8000? 

11. 1. Express 0.2% as a decimal fraction. 

2. Express 3^ qt as per cent of a gallon. 

3. Express an inch as per cent of a yard. 

4. Express 62|^%, 87|^%, and 83J% as common fractions. 

Hi. Find the values of the following : 

1. 50% of 975. 6. 0.7% of 264 ft 

2. 75% of 87J. 7. 0.07% of 98,000. 

3. 37^% of *9.36. 8. 125% of 3756. 

4. 33^% of $49.86. 9. L25% of 3756. 

5. 871% of 199.28. 10. 400% of 62|. 

iv. 1. *60 is what per cent of $720? of $7200? of $72,000? 

2. 9 in. is what per cent of 10 in.? of 10 ft? of 10 yd.? 

3. A pint is what per cent of 1 qt? of 1 gaL? of 6 gal.? 

4. 96 ft. is 8% of what distance? 4% of what distance? 

5. 9 ft 8 in. is 10% of what distance ? 8% of what distance ? 

V. 1. $12.35 is 5% less than what amount of money? 
2. $204 is 15% less than what amount of money? 
3^ Find the interest on $380 for 8 mo. 8 da. at 5%. 

4. List price, $570; discount, 9% ; find the net price. 

5. A bill of goods amounting to $825 is allowed discounts 

of 12%, 8%. Find the net amount 
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V. REVIEW AND DRILL 
MINIMUM ESSENTIALS 

!• Write in words the numbers 400.076 and 0.475* 

A.dd^ without writing in columns : 

2. 18.20 + *5.50 + *7.75 H- $6.73 + HSO H- $25.50. 

3. 7ft, 3 in.+ 8ft. 6 in.+ 9ft, 8 in. H- 2ft 3 in.+ 3ft. 5 in. 



Subtract the following : 

4. *790.60 - *488.97. 

5. $701.21 - *224.88. 



6. $610.00 - $473.29. 

7. $912.20 - $337.85. 



Multiply or divide as indicated^ carrying the qmtients to four 
fig'ures only: 

8. 287 X $996.50. 10. 856.6 -j- 29.4. 12. 3.78 x 92.8. 

9. 827 X $537.78. II. 119.36 -*- 3.74. 13. 95.9 -h 2,13. 

Find the values of the following : 

14. 27% of $625. 15. ^% of $550. 

Find the interest on the following : 

17. $272.60, for 2 yr. 2 mo. 10 da., at 4% 

18. $591.75, for 2 yr. 8 mo. 10 da., at 5% 

19. $335.50, for 3 yr. 1 mo. 15 da., at 6% 

20. $562.75, for 1 yr. 3 mo. 20 da., at 5% 

21. $876.75, for 1 yr. 4 mo. 15 da., at 5% 

22. $928.25, for 2yr. 5 mo. 10 da., at 6% 

23. $827.25, for 1 yr, 1 mo. 16 da., at ^% 

24. $625.40, for 1 yr. 2 mo. 10 da., at 5% ; 

25. $850.70, for 1 yr. 7 mo. 6 da., at 4^% ; 



16. ^% 


of $985. 


at 5%; 


at 41%. 


at 41 % ; 


, at ^% 


at 4|% . 


; at 5%. 


at A^io ; 


; at 4^%. 


at 3^% ; 


1 at 31%. 


at 4J% ; 


; at 4%. 


; at 5% ; 


; at 5^%. 


at 6%; 


at6J%. 


at 5%; 


at 7%. 
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PROBLEMS WITHOUT NUMBERS 

All work oral 

1. If you buy a baseball bat and sell it at a certain rate below 
cost, how do you find the selling price ? 

2. If you buy a dog and sell him at a certain rate above cost, 
and know how much it has cost you to keep him while you 
owned him, how do you find whether you gained or lost, and 
the amount? 

3. If you know the number of times a baseball player has 
been at bat during a season and the number of hits he has made, 
how do you find the percentage of hits ? 

4. If you know the number of times a baseball player has 
been at bat during a season and the percentage of runs he has 
made, how do you find the number of runs ? 

5. If you know the number of pupils in a school and the 
number in Grade VII, how do you find the per cent that are 
in Grade VII ? 

6. If you know a man's income and the amount which he 
pays for house rent, how do you find the per cent of his income 
that he pays for house rent ? 

7. If you know the list price of an article and the several 
rates of discount, what are you then able to find, and how do 
you find it ? 

8. A man borrowed from an acquaintance a certain sum of 
money at a certain rate and for a certain length of time. The 
money was not paid when due, but some payments were made 
from time to time, each payment being greater than the interest 
then due. Finally the money was paid. How do you find the 
amount due at the time of payment? 
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PROBLEMS FOR COMPLETION 

1. A farmer sells 275 lb. of potatoes at ♦3.20 a hundred- 
^weight. Complete the problem and solve it. 

Such a problem can be completed in more than one way. The pupil should 
be allowed to take any way that is reasonable and to solve accordingly. 

2. J. H. Knight made the distance of 215 mi. from Cleve- 
land to Bellefonte, Pa., in an airplane in 83 min. Complete 
the problem and solve it- 

Complete and solve the following 'problems : 

3. In an automobile race one car made | mi. in 25^ sec. 

4. A farmer allows 55 lb. to a bushel of sweet potatoes. 
He sells 9625 lb. of sweet potatoes to a city dealer. 

5. Mr. Monroe's wages were ^32 a week, but have now been 
raised a certain per cent to ♦34.56. 

6. Robert is multiplying 15 by some number and gets 50 
for the result. 

7. An automobile driver notices that his speedometer has 
registered 2.4 mi. in 5 min. He is going to a place that is 18 mi. 
farther on and expects to keep up the same rate. 

8. By measuring the distance walked in taking 100 steps, 
Fred finds that, on the average, he covers 26 in. at a step. He 
lives ^ mi. from school. 

9. A man borrows $170 for 90 da. and pays 5% interest. 

10. The Declaration of Independence was signed on a date 
that we all remember. The armistice in the World War was 
signed Nov. 11, 1918. 

11. A farmer sells 6800 lb. of milk to a creamery in a certain 
week. The milk contains 4.1% by weight of butter fat. 
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Copy the fottamngf andy at n given signal bjf the teaefter^ do as 

you are directed: 



2. 



Q 



3 




4 



m H m m 



'•O0OO00OO 

The teacher should ascertain when all Uie pupils are r^ady and should 
liave them all begin at the same time. The teacher should prepare three 
statements, reading the first one and allowing 30 sec. ; then the second, 
allowing 30 sec. ; then the third, allowing 30 sec. The statements should 
not be precisely the same as the following, but should be of thi^ nature : 

1. In Ex. 1 write 3 below each figure which has a curve line* write 7 
above each figure which contains a right angle, and write 8 inside each 
figure which contains an acute angle. 

2. In Ex. 2 draw various lines above the squares in such a way that 
these lines shall eonnect every pair of squares which contain two numbers 
whose sum is 9, and then draw various lines below the squares in sueh a 
way that these lines shall connect every pair of squares which contain two 
numbers whose sum is less than 7. 

3. In Ex. 3 draw a line that will pass above every circle whose number 
is divisible by 2 and below every circle whose number is not divisible 
by 2. Put the letter X below every circle whose number is divisible by 3. 

The teacher should then score for each pupil (1) the rights and (2) the 
wrongs, keeping the record for future use. The class can thus be graded 
with considerable accuracy as to alertness. 

These tests are designed to show the school the general nature of psycho- 
logical tests that are now so extensively used. Arithmetic is one of ike best 
subjects in the course to make children really alert^ that is, to enable them to 
acquire the habit of alertness, and this is one of the important relusons for 
teaching arithmetic in our schools. 
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Indcstrial Problems 



THE COST OF WASTEFULNESS 

1. If a farm wf^on that cost |90 is left out in the yard instead 
of being kept in the shed, it will last about 6 yr., but if kept under 
cover, it will last about twice as long. How much does a farmer 
pay for his carelessness per year if he leaves the wagon out ? 

2. Each of two neighbors bought for his farm work a two-horse 
cultivator, and each paid ♦45. One of them took good care of his 
cultivator and made it last 15 yr. The other left his cultivator 
out during all kinds of weather and had to buy a new one at the 
ead of eVery 5 yr. How much did the careless farmer lose in 
the 15 yr. by neglecting to care for his machine properly ? 

3. A farmer after threshing his wheat had 16 T. of straw left. 
A ton of this straw contains 12 lb. of nitrogen, worth 30^ a pound, 
and 10 lb. of potash and 2 lb. of phosphoric acid, each worth 5^ a 
pound. If the farmer wastes the straw instead of using it on the 
soil as fertilizer, how much money does he waste ? 
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GARDENING PBOJECT 

1. Richard's father has rented him a vegetable garden. Richard 
is to have the profits for a camping trip. On April 16 he plants 
some early potatoes and counts on his potatoes being ready to 
dig in 79 da. When must he be home to begin to dig them ? 

2. If Richard allows 18 da. after the date found in Ex. 1 in 
which to let aU the potatoes mature and to sell them, what is 
the earliest day on which he can go camping ? 

3. On April 24 Richard sets out some early cauliflower, and 
lie has to allow 72 da. for this to be ready to sell. When must 
he he on hand to sell the cauliflower ? 

4. Richard raised 4^ bu. of early potatoes and sold them a^ 
11.40 a bushel. How much did he receive for the potatoes ? 

5. Richard sold 25 heads of early cauliflower at 18^ a head. 
How much did he receive for the cauliflower ? 

6. Richard pays ^1.50 for rent of his garden and for his 
materials. Make out a statement showing his income and 
expenses and the amount that he has left for his camping trip. 



CHAPTER II 
I. PRACTICAL MEASUREMENTS 

FINDING HOW MUCH TOU REMEMBER 

All work oral 

1. Recite the common table of length. 

2. How many inches are there in 1ft.? in 1 yd.? in ^yd.? 
in^yd.? infyd.? 

3. How many feet are there in 1yd.? in 3 yd.? in ^yd.? 
in 21 yd.? in 5Jyd.? 

4. How many rods are there in 1 mi. ? in |^ mi. ? 

5. How many feet are there in 1 mi.? in 0.1 mi.? 

6. Recite the common table of square measure, or area. 

7. How many square rods are there in ^A.? 

8. A farmer has a field 16 rd. long and 10 rd. wide. How 
many acres are there in the field ? 

9. Recite the common table of cubic measure, or volume. 

10. Recite the common table of capacity. 

11. How many quarts are there in 6 gal.? in 10 gal.? ' 

12. Do you remember any other special measures of length 
besides those given in the common table? If so, what are they? 
Possibly you remember about measuring the heights of horses 
and about measuring depths at sea. 
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Review of Areas. You have already learned how to find the 
areas of several kinds of figures, so it is necessary at this time 
only to repeat certain statements which you have studied. 

The area of a rectangle w equal to the product of the base and 
the height 

For example, if the base is 3 ft. and the height 2 ft., 
we have 2 x 3 sq. f t. = 6 sq. ft. 

77ie area of a parallelogram is equal to the product of the base 
and the height , , 

For example, if the base is 2.4 in. and the height L I 

2 in., we have 2 x 2.4 sq. in. = 4.8 sq. in. 

The area of a triangle is equal to half the product of the base 
and the height 

For example, if the base is 3 J in. and the height / \ 
2| in., we have J of 2J x 3 J sq. in. = 4| sq. in. / A 

The actual work of the pupils should be as follows : 

5x7 35_.3 
2x2x2"8'~ ^' 

The area of a trapezoid is equal to half the product of the height 
and the sum of the parallel sides. 

This brief form of stating the rule will now be understood. / \ 

The longer form, used by beginners, says that the area of a 
trapezoid is equal to half the area of a rectangle having the same altitude and 
having its base equal to the sum of the two parallel sides. 

Volumes. You have learned that the volume of a rectangular 
solid is equal to the product of the three dimensions. 

For example, if a box is 3 ft. long, 2 ft. wide, and 1^ ft. deep, 
we have 3 x 2 x 1^ cu. ft. = 9 cu. ft. 
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FIIVDING AfiSAS 

1. The platform for a teacher's desk is 4 ft. 6 in. long and 
3 it, wide. Find the area in square feet ; in square yards. 

2. Measure the length and the width of the top of your desk 
to the nearest half inch. Find the area in square inches. 

3. How much will it cost, at ♦2.10 a yard, to cover the floor 
of a room 20 ft. 3 in. wide and 28 ft. 6 in. long with 27-inch 
carpet, allowing 2 yd. for matching the pattern ? 

Similar practical problems should be secured by the pupils at home. 

4. How many sheets for single beds can be made from a 
piece of sheeting |^wide and 72 yd. long, each sheet being 
2^ yd. long with a top hem 3J in. and a bottom hem 2^ in., an 
extra allowance of \ in. being made for each hem ? 

Pupils should be told that in buying sheeting the width of the material 
is often given in quarters of a yard. Sheeting f wide means 6 quarters 
of a yard wide. Sheeting | wide is used on single beds, | wide on three- 
quarter beds, and ^ wide on double beds. This need not be memorized. 

5. A piece of sheeting of | width contains 64 yd. How many 
sheets for three-quarter beds can be made from it if you allow 
the same measurements as in Ex. 4 ? 

6. A piece of sheeting of ^ width contains 72 yd. How many 
sheets for double beds can be made from it if you allow the 
same measurements as in Ex. 4? 

The class should study the simple measurements needed in the house- 
hold, including the measurement of materials used in food and clothing. 
The cost of furnishing a kitchen, laundry, dining room, living room, and 
bedroom, with the expense of renovating them, should also be considered. 
Such work furnishes appropriate projects for a class to consider for a 
reasonable time. Since, however, they must be based upon local prices and 
customs, they are best taken without the aid of a textbook. 
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PRACTICAL MEASUREMENTS 



RSADIHG THE GAS KBTER 



1. Here is a picture of the three dials on a gas meter. The 
left-hand dial indicates ten thousands, the middle dial indicates 
thousands, and the right-hand dial indicates hundreds. The dials 




show that 64,300 cu. ft. of gas has passed through the meter. 
If this is the reading for May 1, and the reading for April 1 
was 62,300, how much was the gas bill for April at 90^ per 
M(1000 cu. ft.)? 

In the above case more than 64,300 cu. ft. has passed through the meter, 
but we read only to the hundred last passed. Notice that the middle dial 
is read in the opposite direction from the others. 

2. Read this gas meter. If the reading was 52,700 a month 
ago, how much is the gas bill for the month at Jl.lO per M ? 




3. In Ex. 2 suppose that the reading had been 51,500 a month 
ago. How much would the gas bill have been for the month ? 

4. If a family used 2800 cu. ft. of gas in January and 
2400 cu. ft. in February, how much did the gas cost for the 
two months at Jl.SS per M ? 

5. If the gas used by a family in January was 2500 cu. ft 
and that used in June was 10% less than in January, how much 
was the gas bill for each of these months at 4^1.20 per M? 



READING THE GAS METER 



89 



6. A certain gas company deducts 10% from bills paid before 
the tenth of the following month. If the readings are 83,400 
and 85,200 on the first days of two consecutive months, and the 
rate for gas is ♦1.25 per M, how much will be saved by paying 
the bill before the tenth of the month ? 

7. A company used natural gas in a part of the country 
-where this could be obtained. The meter indicated 72,400 on 
March 1 and 88,900 on April 1. How much was the gas bill 
for March at 32 ^ per M ? 

8. A company which uses natural gas is charged 35^ per M 
and is allowed a discount of 3% if the bill is paid within 3 da. 
If the meter indicated 27,700 on Jan. 1 and 47,100 on Feb. 1, and 
if the bill was paid on Feb. 3, how much did the company pay? 

Copy the following and fill in the blank spaces : 





Present 

Reading 

of Meter 


Previous 

Reading 

OP Meter 


Cubic 

Feet 

Consumed 


Rate per 

M BEFORE 

Discount 


Amount 

OF Bill 

Rendered 


Cash 
Discount 

5% ^ 


Net 

Amount 

Due 


9. 


32,400 


31,600 




»1.10 








10. 


26,700 


23,900 




.90 








11. 


48,700 


42,600 




1.20 








12. 


38,500 


33,900 




1.00 








13. 


67,100 


63,800 




1.40 








14. 


72,300 


68,400 




.85 








15. 


52,200 


48,600 




1.35 








16. 


74,300 


69,900 




1.05 








17. 


65,300 


61,600 




.95 








18. 


90,500 


82,700 




1.15 









If there is a gas meter in the school or home the pupils should actually 
read it and compute the amount of a bill for the gas used in 1 mo. 
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PRACTICAL MEASUREMENTS 



SHADING THE ELECTRIC MSXBR 

1. Mr. Stevens lights his store by electricity. The electricity 
is measured in kilowatt hours (K.W.H.), and the meter shows 
thousands, hundreds, tens, and units. He reads the meter in a 
way similar to that in wliich he reads the gas meter. Notice 
that the second and fourth dials are read clockwise and that the 
first and third are read counterclockwise. Read the meter shown* 




The technical meaning of the K.W.H. in the science of eleclrieity need 
not be considered in elementary problems of this kind. 

2. If Mr. Stevens in June uses 50 K.W.H. at 15^ and 
8 E.W.H. at 8 ^, how much is his hill for the month ? 

Companies charge large users different prices according to the number of 
lights or machines, and usually make lower rates where the electricity is 
used for power instead of lights. For example, in most places 10 lights 
would cost more than y\j as much as 100 lights. 

3. If Mr. Stevens in the month of May uses in his house 
22 K.W.H. at 11^ and is allowed a reduction of 4% on the 
bill if paid before the 10th of June, how much is his bill if he 
takes advantage of the reduction ? 

4. Find the cost of 16 K.W.H. at 12^ and 4 K.W.H. at 8?, 
less ^^ per K.W.H. on account of prompt payment. 

5. Find the cost of 32 K.W.H. at 141^ and 9 K.W.H. at 
111^ less ^^ per K.W.H. on account of prompt paym^ent. 

The student should actually read the electric meter in the school or at 
his home if this can be done conveniently. 
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MSASOSWa UJD 



1. Ail ircegulaK city block is divided into lots with measure- 
ments correct to one decimal place, a» tAiovm in this plan. Find! 
ibe BUBibca' q£ scgsuune feet in lot nambes I, wUck is a^ square. 




street 



2. Let numben II ia- a tn^ezoid. First find th0 length' of 
tliB side whieh ish not gin^en in. the plaa aod then find the aredi> 

& Lot nnndiBGa*' I-XI is a^ ttapezoicE Find; its. serea^ 

4. Lot number VI is a triangle. The BwgHt i»" giveff xoa 
lot nrnnbaTT YIL Siad the asea of lot number VI^ 

Find tha area^ of eagh of the follovnng lots : 

& V. %i VIL 7'. Vin. 8, IX.. 9. X. 

10; Find the numbcT of acies iii a rectangular' field* 26^ rd^ 
laag' and ld|^^ ixL wide.. 

rr-. A field in' iiie* form of a ri^t* triangle has the sides: 
formings ijie- rigtit' angle 80 rd. and 40 rd. Find tibe- stt-ea^ in:, 
square rods and also ini acEre& 
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MEASURING VOLUMES 

1. Find the number of cubic inches in a box 3 ft. 6 in* long, 
18 in. wide, and 1 ft deep. 

2. The bottom of an ordinary fann-wagon box is 3 ft. by 
10 ft., and the box is from 24 in. to 26 in. deep. Find the con- 
tents in cubic feet and in cubic inches for each of these depths. 

3. A wagon box 3 ft. by 10 ft. by 24 in. is estimated to 
contain 50 bu. of shelled com. How many bushels of shelled 
com will such a wagon box 26 in. deep contain ? 

4. Certain farmers estimate that 2^ cu. ft. of com in the ear 
will produce 1 bu. of shelled com. How many bushels of shelled 
com would there be in a crib 20 ft. long, 12 ft wide, and 8 ft 
high, filled with com in the ear ? 

5. How many cubic yards of earth must be removed in exca- 
vating a rectangular tunnel that is 492 ft long, 39 ft wide, 
and 19 ft 6 in. high ? 

6. A cellar is being excavated near a certain schooL The 
class measured the excavation and found it to be 34 ft 6 in. 
long, 24 ft 6 in. wide, and 7 ft deep. How many cubic yards 
of earth were taken out? 

7. The ice chamber in a refrigerator is 16 in. by 24 in. by 18 in. 
Ice weighs 8% less than water, and 1 cu. ft of water weighs 
62J^ lb. If the ice comes in pieces weighing 10, 25, 50, 100, 
150, and 200 lb., which one or which two of these pieces is 
nearest to the amount of ice required to fill the chamber? 

8. In preparing a flower bed in a park it was necessary to fill 
in a space 64' by 150' to an average depth of 1' 6". How much 
earth was used ? At 37|^^ a load, how much did it cost ? 

Remember that 1 cu. yd. is taken as a load. 



MEASITRING LUMBER 



93 



Measuring Lamber. A board foot (bd. ft.) of lumber means 
a piece that is 1 sq. ft. on one surface and 1 in. or less in 
thickness. A board foot is commonly called simply a foot. 



1 board foot 





4 board feet 



6 board feet 



A board 2' long, 1' wide, and 1" or less thick contains 2 bd. ft. 

A plank 12' long, 1' wide, and 3" thick contains 36 bd. ft. 

A board 18' long, 8" wide, and 1" or less thick contains 
18 X ^8^ bd. ft., or 12 bd. ft. 

A fraction of a board foot is 
always counted as 1 bd. ft. 

For example, find the number of 
feet, board measure, in a joist 



3 



12' X 6"x2i". "■^^' 

We arrange the work as shown 
at the right, cancel, and find that the joist contains 15 bd. ft. 

Always use cancellation whenever it shortens the work. 



KBASURING LUMBER 

Find the number of feet^ hoard measure^ in the follomng : 

1. 32 planks 3 in. thick, 16 ft. long, and 8 in. wide. 

2. 4 sticks of timber 16 ft. long, 1 ft. wide, and 8 in. thick. 

3. 36 joists 3 in. by 4 in. and 16 ft. long. 

4. 12 beams 10 in. by 12 in. and 14 ft. long. 

5. 60 boards ^ in. thick, 8 in. wide, and 16 ft; long. 

6. What is the cost of 30 spruce joists 2 in. by 6 in. and 14 ft. 
long at ^86 per M, that is, per 1000 bd. ft.? 



»4 PEACTICAL MEASUEEMENTS 

Honst Bnllding. The ground Boor of the hmue shown in t^e 
picture below ia to be 27^' x 84', outside measore. A bnilder 
estimates the cost of materials and labor as slated in the prob- 
lems. Part of the computation of cost and amount of materials 
is given in the problems ; the rest is left for the class. The 
specifications for this house are taken from a goveroment report. 

From the figure at the right the pupils should be able to tell easily the 
moaning of the terms osed in this projecL 




BUILDING A HOUSE 

1. For sills the builder needs the foUowing pieces. FOI in the 
parentheses below and find the number of feet, board measure, 
required for the sills. 

3 pieces, 6" X 8", 16' long, 192 bd. ft. 

4 pieces, 6" x 8", 14' long, (?) bd. ft. 
6 pieces, 6"x 8", 12' long, (?) bd. ft. 
1 piece, 2" x 8", 14' long, 19 bd. ft 
1 piece, 2" x 10", 8' long, (?) bd. ft 

2. The builder needs the following joists. Find the number 
of feet, board measure, required for joists. 

30 pieces, 2" x 10", 16' long 27 pieces, 2" x 8", 16' long 
18 pieces, 2" X 8", 12' long 27 pieces, 2" x 8", 12' long 
13 pieces, 2" X 8", 6'l<Hig 27 piocea, 2" x 6", 16' Itmg 
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3. The builder also needs the following studding. Find the 
number of feet, board measure, required for the studding. 

5 pieces, 4" x 6", 14' long 45 pieces, 2" x 6", 12' long 

100 pieces, 2" x 4", 14' long 50 pieces, T x 4", 8' long 

35 pieces, 2" x 4", 10' long 50 pieces, 2" x 4", 14' long 

25 pieces, 2" x 4", 18' long 40 pieces, 2" x 6", 18' long 

4. For the roof the builder needs 1050 bd. ft Show that this, 
with the amounts in Exs. 1-3, makes a total of 8021 bd. ft. 

5. How much will the lumber mentioned in Exs. 1~4 cost at 
the rate of #95 per M ? 

6. The builder also needs 2000 bd. ft. of sheathing at $90 per 
M; 1950 bd. ft. of flooring at $85; 125bd.ft. of flooring for 
the porch at $95 ; 1500 shingles for the gables at $10.25 per M ; 
6500 shingles for the roof at $12. What will this material cost ? 

7. He also needs water tables, cornice, comer boards, etc., $75 
porch columns, $14; 16 doors at an average cost of $9.75 each 
16 windows at an average cost of $9.50 each; hardware, $105 
chimney and plastering, $425; painting, $280; tin work, $65.50 
the work of four carpenters for 30 da. at $6 a day each ; exca- 
vating and foundation, $325 ; grading, $75. What is the total 
cost of these items? 

8. He must pay $475 for the plumbing and $625 for the 
heating plant. Taking the costs of the material and labor as 
found in Exs. 5-8, what is the total cost of the house ? 

9. How much will the flooring for a house cost, taking the 
measurement of each floor as 28' x 32' and allowing for two 
floors, the lumber costing $80 per M? 

One good way of treating the general topic of practical measurements 
is to work out problems in connection with building and equipping a house 
that is being erected in the neighborhood. 
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USING WHAT YOU HAVE LBARNSD 

1. The house described on page 94 was built on a lot 100 ft. 

« 

wide and 200 ft. deep. The owner took a piece 40 ft. by 80 ft. 
for a vegetable garden, and one 60 ft. by 80 ft. for a fruit 
orchard. How many square feet of land are there in each of 
these two pieces? 

2. Express the area of the whole lot 
and also of each of the three parts as 
the decimal of an acre. 

3. What is the area of the land oc- 
cupied by the house ? 

4. The excavation for the cellar was 
36 ft. by 29J ft. by 5 ft. How much 
earth was removed ? 

5. If the excavation in Ex. 4 had 
been 6 ft. 4 in. deep, how much earth 
would have been removed ? 

6. If the owner fences the whole lot, 
and then fences off the orchard and 
also the garden as shown in the plan, 
how many feet of fencing will he need, not allowing for gates ? 
How many rods of fencing ? 

7. The owner planted a bed of asparagus 8 ft. wide and 36 ft. 
long; one bed of parsnips and two beds of beets, each 9^ ft. 
wide and 36 ft. long ; three beds of tomatoes and two beds of 
cauliflower, each 7^ ft. wide and 36 ft. long. How many square 
feet of land did he plant to each of the vegetables ? 

8. The shrubs about the lawn, together with the walks, occupy 
2200 sq. ft How many square feet are left for the lawn ? 
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BUILDING A BARN 

1. A farmer employs a carpenter to build a bam. The car- 
penter figures on the following as part of the materials : 4 pieces 
2"xl0"xl8'; 8 pieces 2"xl0"xl0'; 8 pieces 2"x8"x24'; 
36 pieces 2"xl0"xl4'; 60 pieces 2"x8"x22'; 12 pieces 
2"x8"x20'; 10 pieces 2"x8"xl8'; 30 pieces 2"x8"xl6'; 
220 pieces 2"x8"xl2'; 20 pieces 2"x8"xl0'; 40 pieces 
2"x8"x8'; 22 pieces 2"x6"x24'; 8 pieces 2"x6"xl2'; 
5000 sq. ft. of sidmg 1" thick ; 22,000 shingles. Fmd the num- 
ber of feet of lumber (board measure), its cost at $82 per M, 
and the cost of the shingles at $9.10 per M. 

2. The carpenter also figured on needing 100 lb. of 4d nails, 
140 lb. of 8d nails, and 650 lb. of spikes of various sizes. At 
9^ per pound, what was the cost of the nails and spikes ? 

A 4d nail is called a fourpenny nail, an old name which has nothing to 
do with the cost. Specimens may profitably be brought to class. 

3. The carpenter bought his windows ready-made, needing 
ten at $5.60 each, and allowed $50 for foundation work. He 
also bought the necessary hardware, such as door hinges, latches, 
hangers, tracks for the large doors, and window fasteners, the 
bill amounting to $32.75. What was the cost of this material? 

4. The carpenter figured his work at $5.50 a day and the 
work of another man at $4.25 a day, both for a period of 37 da. 
How much was allowed for this labor? 

5. The farmer decided to put in a concrete floor. The floor 
area was 1860 sq. ft. and the floor was 4 in. thick. How many 
cubic yards of concrete did he require ? If 1 cu. yd. of the 
concrete required 1.3 bbl. of cement at $4.25 per barrel, how 
much would the cement for the floor cost ? 

In such cases count as a whole barrel any fraction of a barrel in the total. 
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mtAwmGvuas 

1. Jack made a swing for his sister's doll liouse. The cross- 
piece at ihe top is 7^' long, V wide, aad ^'^ thick. Make m 
drawing of the top of this crosspiece, first 
to full size and then to the scale ^. 

It may be necessary to remind the class again 
that drawing an dbject to tlie scale } means that 
erery inch of the object is to be represented in the 
disiwing by j^^\ All drawings should be made with 
a rul^r and a sharp pencil and should be made to 
look neat and clean. 

2. The seat in the swing is 3" long, 2" 
wide, and J" thick. Make three full-size 
drawings, one showing the seat as seen 
from the top, one showing it as seen from the front, and one 
showing it as seen from the end. 

3. Our class made a lamp screen like the one shown in the 
picture below. The screen is 18|" high and each wing is 9J" 
wide. Draw a plan of either wing to the scale J. 

4. What is the total area of the side of the 
two wings of the screen shown in the figure? 

5. The woodwork is filled in with plaited rib- 
bon, the spaces being 7|'' by 16 ^''. Find the sum 
of the two areas thus filled in. 

6. A rocHn is 32' long and 24! wide. Draw a plan of the 
floor to the scale of 1'' to 8^. 

Usififf the scale of J" to 10\ draw plans of floor 8 having the 
following dimensions: 

7. 14' by 16'. «. 12' 6'^ by 16' 6". 9. 10' 8" by 18' 6". 
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1. The boys in oar class made ft wastebasket, these being the 
woiking drawings for the 
top and the front. Measure 
the drawings and determine 
the scale used. 

2. Taking the length and 
the width as given in the 
working drawings, find the 
perimeter of the top of 
the wastebasket, expressing 
it in feet and inches. 

3. The height is greater 
than the width by what 
fraction of the width? 

4. Measure the area to be 
filled in by wickerwork in the 
front (rf the basket. This is 
easily done, because the scale 
was determined in Ex. 1, so 

you have only to measure the ^ F"f?QT^T vi^w 

figure carefully, find the width and height, and then find the area. 

5. The boys also 
made some wooden 



balances. These are 
the drawings, and 
tbey are made to 
the scale \. Deter- 
mine the lengths 
marked x, y^ and z. 
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HANDWOBC 

1. The boys made some bookiacks. For each shelf they used 
a piece of wood 1' 5" long. How long a piece of board would 
they need for 7 shelves ? 

2. The class made this bean-bag board. How long a piece 
of lumber is needed for the fronts of two sucb boards ? 




3. In making thia bookpreaa the class found that 5 pieces of 
board 14" long were needed. How many feet long was the board 
needed to make these pieces ? 

4. One piece of board 18|" long 
and one piece 20^" long were also 
needed for making this bookpress. 
Express the sum of these lengths 
in feet and inches. 

6. Each piece of board is 10|" 
wide. This width is what part of a foot ? Express the result 
both as a common fraction and as a decimal. 

6. Using 10-inch board J" thick for the bookpreas, wliat is 
the cost of 5 pieces 14" long, one piece 18" long, and one 
piece 20'' long at 4125 per M for good oak? What would be 
the cost at J145 per M ? at $105 per M ? 



DRAWING PLANS 
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HANDWORK 



1. The sides of this cabinet are J" thick. The plan shows 
the greatest length and the greatest width. How many feet, 
board measure, are needed for these two pieces? 





2. There are two shelves in the cabinet, each 10" wide and 
1^" thick. On account of the projections shown in the plan the 
shelves have to be more than 2' 10" long. Estimate from the 
plan the length of each shelf and the number of feet, board 
measure, needed for the two shelves. 

3. For the front of the cabinet three pieces of lumber are 
used. The dimensions of these pieces are 8'' by 2' 10" by |", 
18" by 2' 10" by |", and 6" by 2' 8^" by |". Fmd the number 
of board feet of lumber needed for the front. 

4. For the back of the cabinet three pieces are used, each 
being 6" by 2' 8 J" by |^". Find the number of board feet of 
lumber needed for the back. 

5. For the back of the top one piece is used 5^" by 2' 8J" 
by 1^". Find the number of board feet needed for this piece. 

In schools where there are workshops this work should be replaced by 
actual problems found by the pupils. In other schools as many of the 
problems should be solved as the teacher finds profitable to the class. 
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DRAWIHG PLANS 

Umkff a rnier and a 9harp pencit, make drawings ef tkefoUowing 
to cmjf ccmfenient scale." 

1. The front of your schoolroom, showing the blackboard 
and any doors or windows. 

This will require measuring tbe schoolroom. In general, it is better to 
haye the pupils take their own measurements, but if necessary the teacher 
may give the measurements to the class. 

2. The floor plan of your schoolroom, showing the position 
and size of the platform, if there is one. 

3. The school grounds, showing the location and size of the 
schoolhouse. 

The measurements necessary for this drawing may take a wlude class 
period or longer, but the time is profitably spent in this way. The pupils 
should first make a rough drawing of the plan and should write upon it 
the necessary measures as they are taken, these measurements haying been 
decided upon before the class goes outdoors^ 

4. Make a drawing, not to scale, of the front elevation of your 
schoolhouse, showing the position of tbe doors and windows. 

The teacher should explain that the front eleyation is the picture of 
the front of the building, not in perspectiye and without shading; that 
the side eleyation is a similar picture ol the side of the building; asd 
that the plan means the ground plan. Such terms need not be strictly 
defined, but they should be used intelligently. 

5. Draw a plan of a house that you would like to own and 
bring it to school tomorrow. Show both the first, or ground, 
floor, and the floor above it, that is> the second floor. 

€. Draw a plan of a football field, showing the locatioa of 
the goal posts, tbe two 25-yard lines> and the places for the 
kick-offs. 
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Ratio. The relation of one number to another of the same 
kind, as expressed by tlie division of the first by the second, 
is called the ratio of the first to the second. 

The ratio of ^2 to ^4 is |, or | ; the ratio of 6 ft. to 5 ft. 
is I ; the ratio of 10 mi to 2 mL is J^ or 6. 

KEAHinO OF RATIO 

Ail \Dark orai 

1. In this picture what is the ratio of ^ to D? 

2. In the same picture what is the ratio of E to C? 

Refpring to ike picture, Mate the 
values of these ratios: 

3. £to B. 7. i) to <7. 

4. ^ to ^. 8. C to ^. 

5. 2£tol>. 9. 4 B to A. 

6. 2 i> to B. 10. 5 -E to A. 

11. What is the ratio of any num- 
ber to itself ? to its equal ? 

Mef erring to the picbare, state the valuet qf these ratios : 

12. Ato £ + K 16. Eto A. 20. Bto A + D + E. 

13. Ato B + 0. 17. C to ^. 21. A U> B + C+D. 

14. B to C + & 18. 3 ff to a Z2, B + Eio C+D. 

15. Bto A + E. 19. 2D to A. Vi. A JrE to B + D. 

Katio and proportion are now rarely used in solving business problems, 
since we have better methods. But in measnrementa like that of the circle 
it is convenient to speftk of ratio, such aa that of the circumference to the 
diameter ; hence a brief treatment of ratio and proportion is given. 
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Writing Ratios. The ratio of 2 ft. to 3 ft. may be written 

2 ft 
as a fraction, Q-pT' or with the sign of ratio (:), as 2 ft. : 3 ft 

20 ft 
We think of the ratio of 20 ft to 4 ft as -TfT' ^^ ^0 ft : 4 ft, 

or ^^ or 20 : 4, or simply 5. The word ratio is used for all. 

Ratios always Abstract. Since any number divided by a like 
number, as feet by feet, has an abstract quotient, we see that 

A ratio is always abstract^ and the two numbers may be written 

as abstract numbers. 

Teachers should use the fractional form at first because the pupils are 
already familiar with that form. They should also recall the fact that 
all number is essentially abstract In performing work with ratios it is 
usually better not lb label the numbers with their denominations. 

STUDY OF RATIOS 

All work oral 

Find the value of the missing number^ designated by Xj in each 
of the follomng ratios : 



I. 1 = 10. 


4. 1=3. 
5 


7 ^-^ 


"• -x = S 


«.|-3. 


''•fo = ^- 


X 2 
8. - = -. 

6 8 


11. 22 = 0.4. 

X 


3. 7 = 2. 

4 


^- 10 = 2' 


X 4 
*• 5 = 5' 


12. 12 = 1. 

X 



13. What is the number whose ratio to 5 is 6 ? 

14. What is the number to which 75 has the ratio 3 ? 

15. The ratio of the height of a certain door to the width 
is 3^. If the. door is 7 ft high, how wide is it? 

16. The ratio of the height of Fred's father to Fred's height 
is |. Fred's father is 6 ft tall. How tall is Fred ? 
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Separating a Number in a Given Ratio. Required to separate 
25 ^ in the ratio of 2 to 3. 

Since there are to be 2 parts in one group and 8 parts in 
tihe other, there will be 5 parts in alL 

Since one group has | of the whole, it has | of 25^ or 10^. 

The other group has | of 25^ or 15^. 

Check. 10^+15^ = 25^; 10:15=2:8. 

8SPARATIN6 IN A GIVEN RATIO 

Numbers 1 to 6, oral 

1. Separate 9 in the ratio of 2 to 1 ; of 1 to 1. 

2. What is the ratio of 6 hr, to 24 hr.? of 6 hr. to 3 hr.? 

3. In a class of 24 boys and 20 girls what is the ratio of 
the number of boys to the number of girls ? 

4. What is the ratio of the length of summer, 3 mo., to the 
whole year ? to the remainder of the year ? 

5. There were six cloudy days in September, the rest being 
clear. What was the ratio of cloudy days to clear days ? 

6. In playing ringtoss Will has a score of 15 and MoUie has 
one of 18. What is the ratio of Will's score to MoUie's ? 

7. Divide 100 ft. in the ratio of 4 : 1; of 7 : 3 ; of 1 : 9. 

8. In a year having 165 cloudy days and 200 clear days 
what is the ratio of cloudy days to clear days? 

9. In November the ratio of clear days to cloudy days was 
3 : 2. How many days were there of each kind ? 

10. Four boys arrange a three weeks' camping trip. The first 
boy stays 18 da.; the second comes late and stays 12 da. ; the 
third is in camp the last two weeks ; the fourth stays the three 
weeks. The total expense is (32.50. What is the share of each ? 
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Pr^^rtioiu Alt eocpiessioa of eqnalitjr between two istim is 

called a proportion. 

For example, the ratio $2 : ^3 is equal to the ratio 10 ft. : 15 ft. 

Therefore $2 : 18 = 10 ft. : 15 ft. 

is a proportion. It is read, "$2 is to $3 as 10 ft. is to 15 ft.'' 
It may, of course, be written simply 2 : 3 = 10 : 15, or | = i|. 

Extremes and Means. The first and last terms of a propor- 
tion are called the e^reme^', the secofikd and third, the means. 

In the proportion f ^ ii 

we see that 7 X 15 = 3 x 35. 

SiauJarly, we see that in any proportion 
The product of the rrmans tft eqtiai to the product qf the ^xtrivnes. 
We also see that if op: 21»35: 105^ 

X 35 



or if 



then a: = 



21 10& 
21x35 



105 



Similarly, in any proportion the proehtat of the mean$ dimded 
by either ejetreme ia equal to the other extreme^ and the product of 
the extremes divided by either mean is equal to the other mean, 

niustratlTe Problems* 1. Ifx:7=sl3:21, find the vidne of x. 

As above^ we see that x = ^--r=:t — == -tt = 4:4. 

3 
2* If 31.2 : 14.4 =arr 3, find the vahie of re. 

Tx 4-1. 4- M 31.2 312 ^ ^ 

Here we see that x = ^ ^ . ^ — = -rrr- = 6..5» 

7-i'^ 48 
4.8 
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USING WHAT TOU HAYS LEARNED 

1. A miller uses 18 bu. of wheat for making 4 bbL of flour. 
How many barrels of flour can he make from 207 bu- of wheat ? 

Show that .T : 4 = 207 : 18. 

2. If 4 men can do a piece of work in 10 da^ how many 
men would it take to do the work in 8 da. ? 

In all such problems the words " at the same rate " are evidently to be 
understood. 

It will take more men to do the work in fewer days. Therefore x must 
be greater than 4, and the proportion is a: : 4 — 10 : 8. 

3. A certain circle has a circumference of 366.66 in. What 
is the circumference of a circle the radius of which is to the 
radius of the first as 3.4:6.82? 

The longer the radius the longer the circumference in the same pro- 
portion. Therefore x : 366.66 = 3.4 : 5.82. 

If the terms *' circumference " and " radius " are not understood, explain 
them informally. 

4. How long will it take a train to go 148 mi., at the rate 
of 55^ mi. in 1 hr. 30 min. ? 

5. If 9 men can complete some work in 20 hr., how many 
men could complete it in 16 hr. more time ? 

6. If a man can skate 75 yd. in 8^ sec., how long would it 
take him to skate 200 yd. ? 

7. If a man can skate 220 yd. in 19 sec, how long would it 
take him to skate 5 mi. if he could maintain this rate ? 

8. If 750 lb. can be transported 100 mL for a certain sum, 
how far should |- T. be transported for the same sum ? 

9. A prize of #90 was divided between two persons in the 

ratio 4 : 5. How much did each receive ? 
ss 
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PROPORTION 

Fmd the value of x in each of the following proportions : 

1. a:: 61=12:17. 8. a:: 18.2 = 9.1: 7.3. 

2. a; : 17= 54 : 51. 9. 82.7 : 82 = a: : 4.1. 

3. 41 : 11 = a; : 22. 10. a: : 21.7 = 2.4 : 8.3. 

4. a: : 250 = 85 : 50. 11. x : 1.87= 2.4 : 18.7. 
6. 27 : a; = 248 : 86. 12. 3.21 : a: = 6.6 : 4.12. 

6. a? : 1001 = 8 : 143. 13. 7.21 : 1.8 = a: : 0.32. 

7. 3 : 20 = 24 : a;. 14. 8.17: x = 4.28 : 8.2. 

15. If you are thinking of a number which has to 17 the 
ratio 85 : 119, what is the number ? 

16. If a boat crew is rowing at the average rate of 1 mL in 
5 min. 80 sec, how long will it take to row 1 mL 1540 yd. ? 

17. If a man can swim 45 yd. in 23 sec, how long would it 
take him to swim 2 mL if he could maintain this rate ? 

18. A prize of $60 was divided between two persons in the 
ratio of I to |. How much was the share of each ? 

19. A map is drawn so that 1 in. represents 0.8 mi. on the 
surface of the earth. How many square miles of land are 
represented by a portion of the map 8 in. square ? 

20. When a sum of money is divided equally among seven 
, persons, each receives $16.80. How much would each receive 

if the same sum were divided equally among eight persons ? 

21. One man can do a piece of work in 10 da., and another 
can do the same work in 9 da. If the wages of the first are 
$5.40 a day, what should be the wages of the second ? 

22. If a farmer needs 26 lb. of seed for ^ A., how many 
pounds does he need for 19.9 A.? 
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Proportional Numbers. Numbers that are in proportion are 
called proportional numbers and are said to be proportional. 

Similar Figures. Figures that have exactly the same shape 
are called similar figures. 

Proportional Sides. The corre- 
sponding sides of similar figures 
are proportional. 

For example, the sides XT, 
YZy ABy BCy in. the two trian- 
gles here shown, are proportional; that is, XY: YZ=AB:BC. 

PROPORTIONAL SIDES 

All work oral 

1. The two triangles shown above are similar. If XY is 
twice ABy how does ZX compare with CA ? 

2. In the triangles above, if the ratio ZX: XY is equal to |, 
what is the value of the ratio of CA : AB ? 

3. In the triangles above, if ZX: XY= 3 : 4, and if XY= 1 in. 
and AB = J XF, how long is CA? ^ 

4. In this figure what proportion exists 
among AB, AD, AC, and AE? liAB = l AD, 
what is the ratio of -4 C to AEt ^ 

5. In the same figure, if -42> = -l|in., AC=^\^m,, or fin., 
and AB = -^^ in., what is the length of AE? 

6. In the same figure, if DE represents the height of a man 
6 ft. tall, BC the height of a boy, AD the shadow cast by the 
man, and AB the shadow cast by the boy, show how to find the 
height of the boy from measuring the shadows. 
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PRACTICAL MEASUREMENTS 



Measuring Hetghts and Distances. The height of a tree, of 
a high building, or of a church spire can ccmveniently be meas- 
ured by proportion, as shown below. 

The man holds a right triangle in which AB ^BC. He holds 
AB level and walks to the spot from which he just sees the 
top of the tree along AC. Then because 

AB=^BC, 

and ABiBC ^AD : DE, 

the height above 2> will be equal to the distance AD. 



MEASURING HEIGHTS AND DISTANCES 

1. What is the height of the tree in the picture if the tri- 
angle is 5 ft. 4 in. above the ground and AD is 23 ft. 8 in. ? 

In all such problems remember to have .^. 

the pupils estimate the result in advance. 
This is a valuable check on the accuracy 
of the work. 

2. Suppose that a triangle is used 
in which AB is equal to twice BC^ 
that AD is 75 ft., and that the point 
Z> is 5 ft. 8 in. above the ground ; find 
the height of the tree. 

3. Suppose that a triangle is used in which ^^=2 ft. and 
BC^lit. 6 in. II AD is 66ft. and the point D is 5ft. 6in. 
above the ground, what is the height of the tree ? 

4. Using the triangle of Ex. 3, find the height of the tree if 
AD is 61 ft. and the point i> is 5 ft. 8 in. above the ground. 

5. Using the triangle of Ex. 3, find the height of the tree if 
AD is 70 ft. and the point D is 5 ft. 2 in. above the ground. 
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PROPORTION 

1. A carpenter is constructing the roof here shown, the 
house being 20 ft. wide and the gable 7^ ft high, and wishes to 
know the length of the slope. He draws 
a plan, representing 20 ft by 8 in. How 
many inches in the plan represent the 
"rise," 7Jft? How can the carpenter, 
by measuring the plan, find the length of the slope of the roof ? 

2. The carpenter finds that the plan of Ex. 1 is not convenient, 
so he draws a right triangle showing half the plan, and repre- 
sents the "run," 10 ft, by a line 10 in, long. Draw such a plan 
aud measure the slope. How long is the slope of the roof ? 

3. In practice the carpenter would take his square, and on 
the tongue, or short arm, he would take a point 7^ in. from the 
comer; then on the blade, or long arm, he 
would take a point 10 in. from the comer. 
He* would then measure the distance between 
these points, and the number of inches would 
be the same as the number of feet in the slope 
of the roof. Draw the figure and write out the reason involved. 

4. In a lever FW, if sufficient power (/?) is applied down- 
wards at P, a weight (w^ can be lifted upwards at W. If F is 
the fulcmm, it is known that the ratio P 
p:w is equal to the ratio FIV: FF of the ^ 
distances. li w is 90 Ih.^ FW 11 ft, and i 
FF 4| ft, what is the value oi p? 

5. A boy weighing 100 lb. just balances a seesaw by sitting 
4 ft from the stick on which the plank rests. If the plank is 
9 ft long and we neglect the weight of the plank, how much 
does the boy on the other end weigh? 
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SHADOW KECKOHINO 

1. The boys in the picture find that the post is 3 ft. 6 in. high 
and casts a shadow 3 ft 2 in. long. The ehadow of the tree ia 
34 ft. 10 in. long at the same time. Find the height of the tree. 

An old name for this kind of application is " shadow reckoning." 

2. If a tree casts a shadow 60 ft. 6 in. long when a post 
3 ft. 3 in. high casts one 6 ft. 6 in. long, how high is the tree ? 

3. How high is a fi^pole if it casts a shadow 100 ft. long 
when a gatepost 9 ft. high casts a shadow 11 ft. 3 in. long ? 

4. How high is a building if it casts a shadow 75 ft loi^ 
when a post 6 ft. 2 in. high casts a shadow 12 ft. 6 in. long ? 

5. How high is a tree if it casts a shadow 30 ft. long when 
a post 6 ft 3 in. high casts a shadow 3 ft. 9 in. long ? 

6. Joseph and Willard wished to find the height of the 
school building. Joseph stood a yardstick upright, measured 
its shadow, and measured the shadow of the school boilding. 
The shadow of the yardstick was 4 ft. long, and the shadow 
of the building was 86 ft long. How high was the school 
building? Draw a picture to illustrate the problem. 
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Circumferencey Diameter, and Radius. The distance around a 
circle is called the circumference. A straight line drawn through 
the center and terminated at each end by the line of the 
circumference is called a diameter. A straight 
line drawn from the center to the line of the 
circumference is called a radius. 




Although the pupils have used the word ** circle" 
throughout the grades, the teacher may find it necessary 
to explain it in some cases. 

A circumference is like the length of a tire of a wheel ; a radius is like 
a spoke of the wheel ; a diameter is like two opposite spokes. The word 
** circumference " is used for the line which forms the circle, as well as for 
the length of the line. The radius is half the diameter. 

Ratio ci Circumference to Diameter. By measuring several 
circles and dividing each circumference by its diameter the 
circumference will be found to be about 3^ times the diameter. 

It is proved in geometry that this ratio of the circumference 
to the diameter is more nearly 3.1416. We shall use 3^, or ^ 
instead of 3.1416, unless the contrary is stated. 

Illustrative Problems. 1. What is the circumference of a 
circle the diameter of which is 21 in. ? 

We have ^^ x 21 in. = 66 in. 

2. Find the circumference of a circle, the radius being 7 in. 
The diameter is 2 x 7 in. Therefore the circumference is 

Y-x2x7in.= 44in. 

3. Find the diameter, the circumference being 2860 in. 
Since the circumference is the product of the diameter by ^^, 

we divide the circumference by A^- to find the diameter. 

Then ^^?^ = 7^ of 2860 in. = 910 in. 
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dRCUMFESSnCBS AND DIAMBTSRS 

1. Rob measures the diameter of the drive wheel of a loco- 
motive and finds it to be 5 ft. 3 in. What is the circumference? 

2. What radius must be used in drawing a pattern for a 
wheel in order that the circumference shall be 91^ in. ? 

3. If an iron pipe has a circumference of 4.2 in., what is the 
diameter of the pipe ? 

Find the drcumferenceHy given the diameters as follows : 

4. 68.2 in. 6. 5.11 ft. 8. 4.69 ft. 10. 13 ft 6 in. 

5. 423 in. 7. 6.37 in. 9. 6.02 in. 11. 64.4 in. 

Find the diameters^ given the circumferences as follows: 
12. 132 ft. 13. 176 in. 14. 68.2 m. 15. 198 in. 

Umtg 3.1416 instead of —?, find the circumferenees, given the 
diameters as follows: 

16. 17 in. 17. 6.28 in. 18. 3.42 in. 19. 6ft 2 in. 

It is not necessary to teach pupils in this grade that» given a diameter 
to hundredths of an inch, we cannot expect the result of the computation 
for the circumference to be accurate to more than a hundredth of an inch. 
Pupils should, however, be told that a result to the nearest hundredth is 
sufficient, this being the general rule followed thus far in this book. Thus, 
53.41 in. is a better answer to Ex. 16 than 53.4072 in. 

Using 3.1416, find the diameters, given the circumferences as 
follows : 

20. 53.4072 in. 21. 97.3896 in. 22. 182.2128 in. 

Using ^ find the circumferences, given the radii as follows : 
23. 49 in. 24. 91 in. 25. 9.8 in. 26.15.4 ft 
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Area of a Circle. A circle can be separated into figures which 
are nearly triangles. The height of each triangle is the radius, 
and the sum of the bases is the circumference. If these were 





exact triangles the area would he ^ x radius x circumference. 
It is proved in geometry that this is the true area. 
The aboYC sboold be explained informally at the blackboard. 

Given the Radius, to find the Area. Because the circumference 
IS ^1^- X diameter, the area must be 

I X radius x ^^ X diameter, 

or |- X radius x ^y^ X 2 x radius, 

or -?y2_ X square of radius. 

The area of a circle is ^ times the square of the radius. 

Explain to the class» if necessavy, that the $quare of a number is the 
product obtained by multiplying the number by itself. 

Pupils need not be required to give the above explanation. The teacher 
may take it up at the blackboard, but the essential thing is that the pupils 
leam this important statement and understand its meaning. 

nittstrative Problems. 1. Required the area of a circle whose 
radius is Sin. 
Since the square of 5 is 25, we have 

area = ^- x 25 sq. in. = ^|-^ sq. in. = 78^ sq. in. 

2. Find the area of a circle when the diameter is 8 in. 
Since the diameter is 8 in.« the radius is 4 in. Then the 
square of 4 is 16, and ^ x 16 sq. in. i& the result. 
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MEASUSSMENT OF CISCLBS 

Find the area in each case^ given the radius as follows: 
1. 7 in. 2. 70 in. 3. 2.1ft. 4. 3Jin. 5. 1.4 in, 

6. If you use a radius half as long as a given radius, the 
area of the circle is what; part as great? Make and solve a 
problem to illustrate your answer. 

7. If you double the length of the radius, the area of the 
circle is how many times as large ? Make and solve a problem 
to illustrate your answer. 

8. Find the area of the base of a tank 42 ft. in diameter. 

9. A horse is tethered to a post by a rope. Over how many 
square feet of ground can the horse graze if he is tethered so 
that he can feed anywhere within 17 ft. 6 in. of the post ? 

10. A flagpole has a circumference of 24.2 in. at the base. 
Find the diameter, the radius, and the area of the cross section. 

11. What is the area of the cross section of a circular iron 
beam the circumference of which is 81.416 in.? 

Have the pupils proceed as in £x. 10, but use 3.1416. 

12. The external diameter of an iron water pipe is 4 in. If 
the iron is J^ in. thick, what is the internal circumference ? 

13. The external diameter of an iron water pipe is 3 ft. 6 in. 
If the iron is 1 in. thick, how many square inches of iron are 
there in the cross section of the pipe ? 

14. The globe in a schoolroom has a diameter of 80 in. How 
long ifi the equator on the globe? 

15. If Texas has 4,660,000 inhabitants, and 25% of them live 
within 100 nu. of Dallas, find to the nearest unit the average 
population per square mile in this circle. 
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Prism. A solid having two parallel faces exactly alike and 
all the rest of the faces parallelograms is called Sk prism. 

The solid shown in the picture is a prism, the parallel faces 
in this case being triangles. The base of a prism is one of the 
two parallel faces, and the height^ or altitiide, of the 
prism is the distance between these faces. If all 
the faces of a prism are rectangles, as in a crayon 
box, the prism is called a rectangular prism. 

Volume of a Prism. Contractors, builders, and mechanics 
frequently have to find the volume of prisms of various kinds. 

For example, a contractor computing the amount of earth to 
be removed in excavating a canal uses the rule for the volume 
of a prism. To find this rule first consider the 
following questions: 

If the kind of prism here shown, a cube, is 
1 in. on an edge, what is its volume ? 

If a cube is 2 in. on an edge, what is its volume ? If a cube 
is 3 in. on an edge, what is its volume ? 

This figure represents half of the above cube. If the cube is 
1 in, on an edge, what is the volume of this half ? 

If the cube is 4 in. on an edge, what is the 
volume of this half ? 

If the area of the base of the first figure on 
this page is 5 sq. in., what is the volume of the lower shaded 
part, which is 1 in. high ? What is the total volume ? 

We have now found the volume of a triangular prism. The 
volume of any other prism is found in the same way as that of 
a triangular prism. 

The volume of a prism is equal to the area of the base multiplied 
by the height. 
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MSASUSBMBirT OF PRISMS 

1. In making an excavation for a canal the contractor speaks 
of removing a prism of earth. If the cross section has an area 
of 2700 sq. ft. and the prism is 723 ft. long, how many cubic 
yards of earth are removed ? 

The figure should be roughly sketched on the blackboard. 

Find the volumes of prisms with bases and heights asfollmvs: 

2. 375 sq. in., 29 in. 5. 1.28 sq. ft, 3.2 in. 

3. 67.9 sq. in., 4.8 in. 6. 42.6 sq. in., 7.3 in. 

4. 61.8 sq. ft., 2.91 ft. 7. 62.8 sq. in., 3.17 in. 

Find the heights of prisms with volumes and bases as follows: 

8. 243 cu. in., 29 sq. in. 10. 783 cu. in., 87 sq. in. 

9. 140 cu. in., 17^ sq. in. 11. 178^ cu. in., 19^ sq.in. 

Find to the nearest tenth the volumes of reotangtdar solids with 
dimensions as follows : 

12. 42 in. long by 6.8 in. wide by 3.5 in. high. 

13. 2.9 in. wide by 3.8 in. long by 6.4 in. high. 

14. 3.91 ft. wide by 4.27 ft. long by 6.8 ft. deep. 

15. 2.8 ft. deep by 3.25 ft. wide by 4.75 ft long. 

16. 6.5 ft long by 4.75 ft wide by 8.25 ft high. 

17. 21.3 in. wide by 29.2 in. long by 3.7 in. deep. 

18. What is the volume of a cube of edge 17.2 in.? 

19. A rectangular solid with a base 12^ in. square is t^ce 
as high as it is wide. Find its volume. 

20. A prism has a square base, a volume of 1100 cu. in., and 
a height of 11 in. Find the lengths of the edges. 
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Volume of a Cylinder, if the base of a cylinder is 4 sq. in., 
and we put a volume of 1 cu. in. on each square inch as a base, 
we shall have a cylinder 1 in. high with a volume 4 cu. in. If 
the cylinder is 2 in. high, the volume is 2 x 4 cu. in. 

In general we may say that 

The volume of a cylinder is equal to the area of 
the base multiplied hy the height. 

The teacher should explain informally the meaning of cylinder. 

If the cylinder is the common one with a circular base, the 
area of the circle is -^^ x the square of the radius. Therefore 

Volume = ^ X square of the radius x height. 

VOLUME OF A CYLIITPSR 

1. Find the volume of a cylinder if the base is 600 sq. ft. 
and the height is 3.5 ft. 

2. Find the volume of a cylindric water tank 40 ft. high and 
40 ft. in diameter. 

3. How many cubic feet are there in a cylindric stone shaft 
of height 16 ft. and diameter 1 ft. 11 in. ? 

4. How many gallons (231 cu. in.) will a cylindric tank hold 
if the height is 32 ft. and the diameter is 30 ft. ? 

5. Find the number of cubic feet in a boiler of length 15 ft. 
and diameter 3 ft. 6 in., internal measure. 

6. Find the number of cubic inches in a pipe of length 18 ft 
and external diameter 4 in., the metal being \ in. thick. 

Find the volumes of cylinders unth these bases and heights : 

7. 9 sq. in., 4 in. 9. 6^ sq. in., 3 in. 11. 16J sq. in., 3J in. 

8. 8 sq. ft., 9 ft 10. 7 sq. in., 2^ in. 12. 18f sq. ft, 27 in. 
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aiBASnBElIINT OF CTLIHDEKS 

1. These boys measure the circumference and the height of 
this water tank and find them to be 33 ft. and 18 ft respectively. 
Find the diameter, the area of the base, and the volume. 



Find the volumes of cylinders whose heights and areas of base 
are respectively/ as follows : 

2. 13 in., 27 sq. in. 3. 15 in., 88 sq. in. 4. 43 m., 48^ sq. in. 

Find the heights of cylinders whose volumes and areas of base 
are respectively as follows : 

6. 22.5 cu. ft., 7.5 sq. ft. 6. 197.6 eu. ft., 30.4 sq. ft 
Formerly the volume in Ex. 5 would be given as S2 cu.ft. 864 cu.in. 

Find the areas of base of cylinders whose volumes and heights 
are respectively as follows : 

7. 324eu.ft, 18 ft 8. 33.15 cu. ft, 2 ft 2 in. 

Find the volumes of cylinders whose heights and radii of base 
are respectively as follows : 

9. 27 in., 4 in. 10. 32 m., 8 m. 11. 2 ft 6 m., 2 in. 
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Curve Surface of a Cylinder. If we slit the curve surface of a 
cylinder and spread it out flat, what will it become ? How may 
we find the area of this surface ? Try it with a paper cylinder. 

What is the area of the curve surface of a cylinder of height 
6 in, and circumference 8 in. ? 

It is the same as that of a rectangle 6 in. by 8 in., or 48 sq. in. 

We see that the area of the curve surface of a cylinder is equal 
to the circumference mvltiplied by the height. 

That is, area = circumference x height, 

or area = ^^ x diameter x height. 

SURFACE OF A CYLINDER 

Numbers 1 to IS^ oral 

State the areas of the curve surfaces of cylinders with heights 
and circumferences as follows: 

1. 6 in., 10 in. 5. 40 in., 16 in. 9. 66| in., 48 in. 

2. 60 in., 70 in. 6. 20 in., 20 in. 10. 12J in., 24 in. 

3. 25 in., 40 in. 7. 25 in,, 30 in. 11. 16f in., 36 in. 

4. 50 in., 100 in. 8. 60 in., 50 m. 12. 33J in., 33 in. 

13. How many square inches are there in the curve surface 
of a wire of circumference 1 in. and length 200 ft ? 

14. How much sheet iron will be needed for a pipe 8 ft. long 
and 6 in. in circumference, allowing 1 sq. ft. for overlapping? 

15. A tin cup is 7 in, in circumference and 3 in. high. How 
many square inches of tin are needed for the curve surface ? 

In Exs. 15 and 16 the measurements include the overlappiDg. 

16. How many squai'e feet of galvanized iron are needed for 
a water pipe 10 ft. long and 9 in. in circumference ? 
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USIlfG WEAT YOU HAVE LSARHED 

1. Write a rule for finding the circumference of a circle, 
given the radius ; also for finding the area of the circle. 

2. How many square inches of surface are there on a wire 
50 ft. long and ^ in. in circumference ? 

3. If the height and diameter of a solid cylinder are each 

8 in., what is the total area of surface ? 

The teacher should explain that to the cjlindric surface should be 
added the areas of the circles forming the bases. 

4. How many square inches of tin are needed for a cylin- 
dric cup 4 in. high and 4 in. in diameter ? 

5. How many square feet are there in the curve surface of a 
water tank that is 40 ft. high and 127.8 ft. in circumference ? 

6. How many square feet of surface are there on the outside 

of a smokestack 30 ft. high and 2ft. in exterior diameter? 

7. The curve surface of a granite cylindric shaft 8 ft. 6 in. 
in diameter and 22 ft. 3 in. long is to be polished. How many 
square feet of surface are to be polished? 

3. In a certain factory there is a room heated by 210 ft. of 
steam pipe of diameter 2 in. Find the radiating surface ; that 
is, find the area of the curve surface which radiates the heat. 

9. A large suspension bridge has 4 cables, each 1872 ft. long 
and 1 ft. 2 in. in diameter. In letting the contract for painting 
these cables it is necessary to know their surface. Compute the 
area to be covered. 

10. In making metal bedsteads some iron rods 0.7 in. in 
diameter are covered with thin rolled brass. Suppose that a 
shop needs 6000 ft. of such rods, how many square feet of 
rolled brass will be needed, not allowing for waste? 
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II. PROBLEMS OF DAILY LIFE 



HELPmG AT THE HAHEBT 

1. Henry helps his father at the market. They have been 
buyiiig grapefruits, 64 to a box, at 45,50 a box, and selling the 
grapefmita at 12^ each, averaging two boxes a day. Another 
dealer sells two boxes a day of larger grapefruits, costing t6,50 
per box of 48, at 20$ each. Henry thinks it would he better 
to deal in the larger fruit. Is he right ? What is the difference 
in net income on the grapefruits per day ? 

2. They buy lemons at ^8.10 for a box of 360, selling them 
at 35^ a dozen. How much do they gain on a box? What 
per cent do they gain on the cost ? on the selling price ? 

3. Henry's father pays ^28 a month for the rent of his stall 
in the market, ♦6.25 a month for light, and ♦9.25 a day for 
help, besides allowing Henry 15^ an hour. Henry works 12 hr. 
a week. There being 306 market days in a year, how much 
are the expenses for a year ? 
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INDUSTRY m THE SCHOOL 

1. The class made this bookrack. If the rack will hold 12 
books 1^ in. thick, how many books | in. thick will it hold? 

2. The inside length of the shelf is 

18 in., each end piece is IJ in. thick, 

and the shelf projects 1^ in. at each I IMBl \ C^ 

end. What is the total length? I JVA ^^ I 

3. The end pieces are 6 1 in. high. 
The shelf is 4^ in. wide, and the 
greatest width of the end pieces is 5^ in. Taking the total 
length of the shelf as found in Ex. 2, what length of board 
6 in. wide will be needed for the entire rack, allowing | in. 
for waste in sawing and dressing ? 

4. The price of 1-inch lumber of this kind is $160 per M. 
This means, as we have already learned, that 1000 sq. ft. of 
boards 1 in. thick cost $160. At this rate, how much will 
1000 sq. ft. of boards \\ in. thick cost ? 

5. If a shelf requires a board 32 in. long and 6 in. wide, how 
many square feet will such a board cover ? 

6. If two boards, each 16 ft. long and 6 in. wide, are required 
to make a set of shelves, what is the cost of the lumber at $140 
per M if the boards are 1 in. thick ? if they are 1^ in. thick ? 

7. If a shelf is 4^ in. wide and 18 in. long, the width is what 
fractional part of the length ? what per cent of the length ? 

8. If an end piece is 6^ in. high and 5^ in. wide, the width is 
what fractional part of the height ? what per cent of the height? 

9. If an end piece is 1^ in. thick and 6^ in. high, the thickness 
is what fractional part of the height ? The height is what frac- 
tional part of the thickness ? what per cent of the thickness ? 
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HOUSEHOLD ECONOMICS 

1. For making a certain kind of cake a cook uses 8 eggs 
at 680 a dozen, J cup of butter at 56 ^ a pound, J cup of milk 
at 160 a quart, 1 cup of sugar at 140 a pound, 2 cups of flour at 
80 a pound, and 6 cents' worth of other materials. If she is 
careless in baking and the cake is so burned that she throws it 
away, how much money is wasted through loss of these materials? 

Allow 2 cups of butter, or of sugar, to the pound, 4 cups of flour to the 
pound, and 4 cups of milk to the quart. 

2. If a family is careless and wastes a cup of cereal every 
week, the cereal costing 120 a pound and 2 J cups weighing 
a pound, how much money is wasted in this way each year? 

3. If each of the 250,000 families of a certain state wastes 
as much as the family of Ex. 2, what is the waste in a year ? 

4. In making apple sauce and pies a woman pares the apples 
so carelessly that she loses 15% of the usable part of the fruit. 
If she buys apples costing 40 each and uses on an average 
J doz. apples every fifth day in the year, how much does she 
waste in this way every year ? 

5. If a cook throws away the water used in boiling meats 
and vegetables, thereby losing the materials needed for soup; 
and if , as a result, the family buys during the year 28 cans of 
soup at 150 a can, 2 doz. cans of soup stock at $1.25 a dozen, 
and soup meat costing #6.80, how much money is wasted in 
this way during the year ? 

6. If each of the 200,000 homes in a certain state wastes 
^ cup of milk a day, how many quarts are wasted in a year ? 

7. In Ex. 6 what would be the cost of this waste in a year 
when the average price of milk was 8.60 a quart? 
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HOUSEHOLD INDUSTB7 

All toork oral 

1. For 4 cups of cocoa these girls use 3 cups of milk, 8 table- 
spoons of hot water, 2 tablespoons of cocoa, and 2 tablespoons of 
sugar. How much of each should they use for 50^ of thb recipe? 
How much of each should they use if they wish 50^ more 
cocoa than the recipe makes ? 

2. How much of each ingredient mentioned in Ex. 1 should 
they use if they wish to make 18 cups of cocoa? 

3. A recipe for 6 popnavers calls for 1 cup of milk, 1 e^, 
1 cup of flour, and ^ teaspoon of salt. If a woman makes 8 doz. 
pop-overs, how much of each ingredient must she take ? 

4. If 21 girls are to make 2 pop-overs each, how much of 
each of the ingredients mentioned in Ex. 3 must be provided ? 

5. If some girls are to make 6 cups of cocoa in a saucepan, 
how lai^ a pan must they use, estimating 2 cups to a pint and 
allowing an extra pint in the capacity of the pan ? 
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HOUSEHOLD ECONOMICS 

1. If a woman can buy com at 18^ a can or JLOO per dozen, 
how much does she save on 24 cans in buying by the dozen ? 

2. If a woman can buy soup at 24^ a can or ^2.50 per dozen, 
how much does she save on 36 cans in buying by the dozen ? 

3. A dealer sells coffee in half-pound packages at 240 a 
package or in 5-pound cans at ^2.15 a can. If a woman wishes 
5 lb"., how much does she save in purchasing by the can ? 

4. A woman can buy Dutch cocoa in ^-pound boxes at 28 ^ 
a box or in 5-pound cans at ^4 a can. If she wishes 5 lb., how 
much does she save in purchasing by the can ? 

5. A woman can buy maple sirup at 85 ^ a quart or in gallon 
cans at ^2.85 a can. If she wishes 4 qt., how much does she 
save in purchasing by the can ? 

6. A woman buys a pound each of mustard seed, allspice, 
and cayenne pepper, paying 900 for the three. The mustard 
seed costs 180 a pound, and the allspice costs the same as the 
pepper. How much does the allspice cost ? 

7. A woman bought a can each of cinnamon, nutmeg, and 
pepper, paying 890 for the three. The pepper cost 90, and the 
nutmeg cost twice as much as the cinnamon. How much did 
the cinnamon cost? 

8. If flour costs JlS.?© a barrel (196 lb.) or 90 a pound, how 
much does a housekeeper save in purchasing flour by the barrel 
if she can use the amount in a barrel ? 

9. If a family's ice bill averages 12 a month, and ice costs 
400 per 100 lb., how many pounds on the average does the 
family use per month? If with a better ice box only 0.9 as 
much ice is used, how much money would be saved per month? 
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PBOBLBHS ABOUT A SILO 

1. A fanner finds that he needs for a herd of ten cows for 
6 mo. a cylindric ailo of the kind shown in the picture, the silo 
being 10 ft. m diameter and 25 ft. high. How many cubic feet 
of silf^e will such a silo hold ? 

All siloH referred to on pagea 128 and 129 are cylindric. 

2. For 3, herd twice as large as in Ex. 1 a silo 12 ft. in 
diameter and 32 ft. high is needed. Has this twice the volume 
of the other silo ? If not, how much does it lack ? 

Teachers should state that, owing to the packing down of the silt^ as 
the height increases, there is not need for as much space. 

3. To build a concrete silo that will hold 71 T. of silage the 
cost in a recent year was ^3.10 per ton. How much did such a 
silo cost? If the price has gone up 90% on account of the war, 
what is the total cost today ? 

4. The internal diameter of a silo being 12 ft and the height 
26 ft, how many cubic feet will the silo hold ? 
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' 5. The outside diameter of a silo is 14 ft. 7 iii. How many 
feet of band iron will be needed to make 12 hoops for the silo, 
allowing 8 in, on each hoop for joining ? 

6. How many feet (board measure) of inch lumber will be 
needed to line the inner wall of a silo that is 21 ft. in diameter 
and 28 ft. high ? 

7. How much will it cost for a cement floor for a silo 
that is 21 ft. in diameter, at JLOO per square yard ? 

8. How many cubic feet of silage will a silo hold that is 
17 ft. 6 in. in diameter and 20 ft. high ? 

9. Allowing 40 lb. of silage to the cubic foot, how many 
tons of silage can be put into a silo that is 18 ft. 8 in. in 
diameter and 32 ft. high ? 

Com silage weighs from 25 lb. to 50 lb. per cubic foot, depending upon 
the place in the silo from which it is taken and upon the amount of moisture 
it contains. A fair average is 40 lb. 

10. Allowing 40 lb. daily per cow, hc^w many tons of silage 
will be needed for a Jierd of 32 cows for 188 da.? 

11. Find the total number of tons of silage that are needed 
during a period of 180 da. for 32 cows at 50 lb. daily per cow, 
16 cows at 40 lb. daily per cow, and 22 calves at 16 lb. daily 
per calf. 

12. A silo 40 ft. high and 10 ft. in diameter will hold 70 T. 
How many tons will a silo 40 ft. high and 20 ft. in diameter hold ? 

How does doubling the diameter affect the area of the base? 

13. A silo 40 ft. high and 10 ft. in diameter will hold silage 
enough for 15 dairy cows for 240 da. How many dairy cows 
can be fed for 240 days from a silo of the same height and of 
twice the diameter? 
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PROBL£MS ABOUT CONCRETE 

1. A cubic yard of " 1 : 2 : 3 concrete '* contains approximately 

1 J bbl. of cement, J cu. yd. of sand, and | cu. yd. of crushed 

rock. How much of each of these materials will be needed for 

a job requiring 6^ cu. yd. of concrete ? 

It will be noticed that the sum of the volames of the different materials 
is considerably more than 1 cu. yd. But they make only 1 cu. yd. of con- 
crete, because the smaller particles of the sand and cement, when mixed 
with the crushed rock, fill in around the pieces of rock and so add very 
little to the volume of the mixture. 

2. A cubic yard of 1 : 2^ : 3 concrete contains approximately 
1^ bbl. of cement, 0.6 cu. yd. of sand, and 0.7 cu. yd. of crushed 
rock. How much of each of these materials will be required for 
180 sq. yd. of pavement 9 in. thick ? 

3. How many square feet of 1 : 2 : 3 concrete sidewalk can be 

made for each barrel of cement used if the concrete is 6 in. thick ? 

How many cubic yards of concrete will 1 bbl. of cement make ? How 
many cubic feet ? 

4. How many cubic yards of 1 : 2J : 3 concrete will 15 bbl. of 
cement make, the necessary sand and gravel being added? 

5. A farmer plans to build three concrete watering troughs 
for his cattle, using a 1 : 2 : 3 mixture. The inside of each trough 
is to be 8 ft. long, 3 ft. wide, and 1 ft. 8 in. deep, the walls are 
to be 6 in. thick, and the bottom 10 in. thick. How much of 
each of the materials named in Ex. 1 will be required ? 

First find to the next larger whole cubic yard the amount of concrete 
required for the three troughs. 

6. In Ex. 5 find the total cost of the material needed if the 
cement costs $3 per barrel, the sand ^1.50 per cubic yard, and 
the crushed rock $1.75 per cubic yard. 
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PROBLEMS OF THE FARMER 

1. A farmer asks his son to measure a field. The boy finds the 
field to be 20 rd. by 80 rd. How many acres does it contain ? 

2. In measuring the field the boy finds that on an average a 
strip 3 ft. wide, next to the fence inclosing the field mentioned 
in Ex. 1, is not cultivated, and that 1 ft. of this strip could be 
cultivated as easily as the rest of the field. How many square 
feet of land are wasted in this way? 

3. The boy has a garden 60 ft by 100 ft which he must water 
on account of the dry weather. K a cubic foot of damp clay loam 
contains on an average 18 lb. of water, what is the weight in 
tons of water in the garden to the depth of a foot when the 
soil contains as much water as damp clay loam ? 

4. The farmer wishes to fence in the garden mentioned in 
Ex. 3 with a four-strand barbed-wire fence. How many pounds 
of barbed wire will he need, allowing 1 lb. of wire to a rod ? 

5. On the farm is an artesian well producing 2^ cu. ft. of 
water per minute. If a cubic foot of water weighs 62^ lb., how 
long will it take the well to produce the water required for the 
garden as found in Ex. 3 ? 

6. A farm wagon costing ^120 depreciates in value each year 
about 6|% of its cost if handled with reasonable care and kept 
in a shed when not in use. If left out in the yard it depreciates 
about twice as much. In 3 yr. what would be the loss by leaving 
it outdoors over the depreciation if it were carefully kept ? 

7. A farmer allows 350 cu. ft of solidly packed hay to the 
ton. How many tons in a mow containing 4375 cu. ft ? 

8. If com fodder loses 60% of its weight in curing, how much 
will 28 T. of green com fodder weigh after it is cured ? 
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HEATINQ THS HOUSE 

1. Maude's father put a steam-heating plant in his house 
last winter. In a season it consumes 15 T. of chestnut coal at 
111.50 per ton. How much does the coal cost? 

2. The heating plant in Ex. 1 cost |950 and will last only a 
certain number of years, after which it must be replaced. It is 
the custom in business to set aside each year for depreciation a 
certain part of the original cost of equipment, so that when it 
is worn out there will be money to replace it. If the heating 
plant lasts 10 yr., what per cent of the cost should be added to 
the expenses of heating the house each year in order to take care 
of this depreciation ? Taking the cost of the coal as found in 
Ex. 1, what is the annual cost of heating the house ? 

In this example do not consider interest on the money set aside. 

3. The house in Ex. 1 has 10 rooms and was heated for 212 da. 
What was the average cost per day of heating the house ? What 
was the average cost per room per day ? 

4. Only part of coal is turned into heat, 15% being lost in 
ashes. How many pounds of the coal which was used in Ex. 1 
are lost in ashes ? How many pounds are turned iato heat ? 

6. Maude's uncle thought it would be cheaper for him to put 
in a hot- water heater costing |1400, which consumes 12 T. of 
coal per year at 111.50 per ton. If this heater lasts 10 yr. and 
he allows for depreciation, was he right in thinking the annual 
cost less than that of the plant in Ex. 1 ? Find the difEerence. 

Problems on the cost of heating the home or the school building should 
be made up from actual data. If possible, some boy should weigh the coal 
put into the furnace during a day and weigh the ashes taken out so as to 
give the class a practical knowledge of the amount of coal used in heating 
the house and the per cent of coal that actually goes into heat. 
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PLASTESINO AND PAPERINO 

1. How many square yards of plastering are there in the walls 
and ceiling of a room 15 ft. by 21 ft., and 9 ft. high, allowing 
14 sq. yd. for openings and baseboard ? 

The unit for estimating the cost of plastering is usually the square yard. 
The rule varies greatly in different parts of the country. Teachers should 
ask the pupils to ascertain the method in common use in their vicinity. 

2. How much will it cost, at 60^ a square yard, to plaster a 
schoolroom 34^ ft. long, 18 ft. wide, and 12 ft. high, making 
an allowance of 30% of the total surface te be plastered for 
blackboards, baseboard, and openings? 

3. The walls of a room are 8 ft. 6 in. high above the ^base- 
board, and the total length of the four walls, allowing for open- 
ings, is 72 ft. Allowing 6 in. on each strip for matching, how 
many rolls of paper, 18 in. wide and containing 8 yd. of paper, 
will be needed ? Find the cost of the paper at 450 a rolL 

The standard width for estimating wall paper is 18 in., although it varies 
greatly. A single roll is considered to contain 8 yd. of paper. In estimat- 
ing the number of rolls needed for a room, paper hangers usually count 
3 rolls to 100 sq. ft. Farts of rolls cannot be bought. 

4. How many rolls of plain paper will it take to cover the 
four sides of a room 12 ft. high, 25 ft. long, and 20 ft. wide, the 
paper being 24 in. wide, allowing 2 rolls for windows and doors ? 
At 550 a roll, what will the paper cost? 

5. The walls of a room are to be papered with plain paper 
worth 600 a roll. They are 9 ft. high above the baseboard, and 
the total length of the walls, allowing for windows and doors, 
is 60 ft. Allowing 3 rolls to 100 sq. ft., what will the paper cost ? 

Pupils may be asked to take the necessary measurements of rooms at 
home and submit problems on the cost of papering them. 
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WALLS AND FLOORS OF A HOUSE 

1. A bathroom 9 ft. long and 6 ft wide has a tile floor. The 
lower part of the walls also is tiled to a height of 8 ft. 
Deducting 12 sq. ft. for door and fixture openings, find the 
number of square feet of tiling used. 

2. The rest of the walls and the ceiling in Ex. 1 are plastered 
and painted. If the room is 9 ft. high, find the number of square 
yards of painted surface, deducting 8 sq. yd. for openings. 

3. Allowing 8 rolls of paper to 100 sq. ft., how many rolls of 
paper will it take to cover the four sides of a room 12 ft. high, 
25 ft. long, and 20 ft. wide, deducting 1 J rolls for openings ? 

4. pow many strips of plain carpetmg | yd. wide are needed 
for a room 18 ft. wide ? 

5. What is the cost, at ^2.10 a yard, of 27-inch plain car- 
peting required for a room 20 ft. 8 in. long and 15 ft. wide? for 
a room 16 ft. 8 in. long and 13 ft. 6 in. wide ? In each case lay 
the carpet the more economical way. 

6. A carpet has an 18-inch pattern. Will there be any loss in 
matching the strips if they are 15ft. long? if they are 14ft. 
long? Write the reason in each case, using a plan drawn to 
scale if this will help you. 

In allowing for waste in matching the pattern, no allowance need be 
made on the first strip, since the other strips are cut to match that one. 

7. How many yards of carpet, J-yard pattern, are needed for 
a room 17 ft. 6 in. long and 14 ft. wide, the carpet being 27 in. 
wide and laid lengthwise of the room. How much is wasted in 
matching the pattern ? Draw a plan. 

8. In Ex. 7 would it be more economical if the strips run 
across the room? If so, how many yards would be saved? 
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8SWINQ AT HOMB 

1. If a sheet is 2^ yd. long and 5^ in. is allowed for hemming 
the ends, how many sheets can be cut from 54 yd. of the right 
^dth ? How much material, if any, will be left over ? 

2. In buying sheeting, the width of the material is often given 
in quarters of a yard. If sheeting is | (5 quarters) wide, what 
is the width in yards and a fraction ? in inches ? 

The teacher may refer to the notes on page 87 if necessary. 

3. How many sheets for single beds can be made from a piece 
of sheeting | wide and 64 yd. long, each sheet being 2 J- yd. long, 
allowing 6 in. of cloth extra on each sheet for hemming ? 

4. If it takes 2^ yd. of thread to stitch 1 yd. of cloth, how 
many spools of 50 yd. each will a woman have to buy if she 
wishes to stitch 75 yd. of cloth ? 

6. At 8|^yd. to a skirt, how many yards of ruffling will be 
needed for four skirts ? 

6. Dish toweling can be bought for 110 per roll of 50 yd., or 
at the rate of 24^ a yard. What per cent is saved in purchasing 
50 yd. by the roll instead of by the yard ? 

7. Allowing 27 in. for each towel, how many dish towels can 
be made from a piece of toweling 89 yd. long ? 

8. A housekeeper wishes to make two curtains for each of 
four windows. The windows are 6 ft. 4 in. high, and the cur- 
tains are to be the same length. She wishes to put a hem 3 in. 
wide at the bottom of each curtain and another hem 1^ in. wide 
at the top, allowing J in. for finishing each hem. She can buy 
a 20-yard piece of curtain material for $10, losing what she does 
not need, or she can purchase exactly the amount she needs at 
58^ a yard. Which plan is the cheaper and how much cheaper? 
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COBH AS BBEF AND FOBS 

1. On a farm when com was selling at 60^ a bushel it was 
decided to feed the com to cattle. It was estimated that the in- 
crease in the value of the cattle, from the com alone, was 80 (S for 
each bushel used for feed. What was the per cent of increase 
in the value of the com by using it as feed ? 

2. On another farm com was sellmg at 62^ a bushel. Esti- 
matmg that it was worth $1.24 when fed to cattle, find the per 
cent of increase in the value of the com by using it as feed. 

3. A record of the result of feeding com to hogs was kept on 
several farms. On one farm, when com was selling at 70^ a 
bushel, it was found that the increase in the value of the hogs 
was equivalent to Jl.57^ per bushel of com fed. What was the 
per cent of increase in the value of the com by using it as feed ? 

4. On another farm the figures of Ex. 3 were 64^ a bushel 
for com when sold and $1.28 a bushel when used as feed. What 
was the per cent of increase in the value of the com ? 
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PAVniQ THE CITY STBEBTS 

1. John saw that the workmen, in preparing a street for 
paving, took out dirt to the average depth of 12 in. The street 
is 36 ft. wide and ^ mi. long. How many cubic yards of dirt axe 
removed and how much does it cost at 65^ per cubic yard ? 

2. John finds that they put in a foundation of 7 in. of crushed 
rock costing ^LSO per cubic yard. How much does this cost ? 

3. John finds that the foundation is to be covered either with 
wood blocks at 11.95 per square yard or with asphalt at $2.40 
per square yard. What is the difference in cost for the street ? 

4. The curbing fur the street costs $1.10 per running foot, and 
there is a curbing all along both sides, except where there are 
cross streets. John finds that 480 ft is to be deducted on each 
aide for intersecting streets. How much does the curbing cost ? 

6. John's father's lot fronts 66 ft. on the street If hia father 
has to pay half the cost of the paving to the nuddle of the 
street and half the cost of the curbing in front of his lot, 
how much must he pay if wood blocks are used for paving? 
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PROBLEMS OF THE PAT ROLL 



1. A mason in a certain city receives 90^ an hour, and a 
plasterer 72^^ an hour. How much will eight masons and four 
plasterers receive for 8 hr. of work ? 

2. The following is last week's pay roll of a manufacturer: 



PAY ROLL OF K. P. THORNE & CO. 

For the week ending * , /9 * 


No. 


Name 


M. 


T. 
8 


W. 


T. 


F. 


s. 


Total 
Tune 


Waflet 
per Hour 


Total 
Waflet 


1 

2 
3 


J. P. Driscoll 


8 


8 


6i 


8 


4 
4 


42i 


70^ 


$29 


75 


R. L. Bennett 


8 


7i 


8 


8 


8 


* 


10 f 


* 


* 
* 
* 


R. F. Purvis 


7 


7 


8 


8 


4 


* 


eof 


* 


4 

5 


B. J. Mead 


8 


6 
7 


8 
7i 


^\ 


3 


* 


65^ 


* 


R. K. King 


8 

8 

* 


8 


8 


3i 


* 


55 f 


* 


* 


6 


M. L. Drake 


6 

* 


8 

* 




* 


7 


3i 


* 


my 


* 


* 






* 


* 


* 




* 


* 



Fill out each space that is marked with an asterisk (*). 

Make out pay rolls (ingerting names) when the numbers, the 
hours per day, and the wages per hour are as follows : 

3. No. 1 : 8, 8, 8, 8, 1\, 4, 72J^ ; No. 2 : 8, 8, 8, 7, 6, 4, 67J^ ; 
No. 3: 8, 7\, 8, 8, 8, 4, 58J^; No. 4: 8, 8, 8, 8, 7f 4, 76f^; 
No. 5: 8, 7, 8, 8, 6^, 4, 82 f 

4. No. 1: 8, 7, 6, 8, 8, 4, 77^0; No. 2: 8, 7, 6, 7|, 7|, 4, 
70^; No. 3: 8, 6, 6, 8, 7|, 4, 720; Na 4: 7, 8, 7|, 6^, 8, 4, 
670; No. 5: 8, 6, 7, 7\, 6 J, 4, 580. 

5. No. 1 : 8, 8, 8, 8, 8, 4, 72J0 ; No. 2 : 8, 8, 7|, 7|, 7|, 3|, 
700; No. 3: 8, 8, 8, 7|, 7f, 3|, 680; No. 4: 7^, 7^, 7^, 8, 7|, 
8f, 720; No. 6: 8, 8, 8, 8, 8, 4, 73^0. 
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6. It is also customary for the manufacturer to have a change 
sheet showing the amount of change needed to pay each man. 
Fill out the following change sheet to provide for the pay roll 
in Ex. 2, using as large denominations as possible : 



No. 

T 

2 
3 
4 

5 
6 


Name 


$10 


$5 


$2 


$1 


50^ 

1 


15 f 


10^ 


5^ 


•c 


J. P. Driscoll 


2 


1 


2 




1 




R. L. Bennett 


R. F. Purvis 


B. J. Mead 










R. K. King 










M. L. Drake 














Totals 

















7. Make out a change sheet for each pay roll in Exs. 3-5. 

8. The cashier of the company having the pay roll mentioned 
in Exs. 2 and 6 will send to the 

bank a change memorandum show- 
ing the amounts of each denom- 
ination required. This memorandum 
will be of some such form as the 
one here shown. Copy this form 
and fill in the rest of the blanks 
from the change sheet in Ex. 6. 
Check the result by comparing 
the total amount with the total of 
the pay roll in Ex. 2. 

9. Make out a change memoran- 
dum for each pay roll in Exs. 3-5 
from the change sheets made in 
Ex. 7. Check each one as in Ex. 8. 



CITIZENS' BANK 

BAY CITY, MICH. 

K. P. Thome & Co. 
require on Feb. 6, 1924 




Number 


Amount 


Pennies 


10 




10 


Nlckeis 






Dimes 








Quarters 






Halves 








$1 








$2 






$5 






$10 








Total 
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m. LITTLE EXAMINATIONS 

i. 1. Two men hire a pasture for ^132. One puts in 7 cattle 
and the other 15. How much rent should each pay? 

2. How much will 360 ft. of iron pipe cost if listed at |1.50 

a foot, a discount of 40%, 10%, being allowed? 

3. How much will 4 gross of jars of mixed pickles cost at 

|6 a dozen, a discount of 20%, 10%, being allowed? 

4. A man's salary of |2100 a year was increased 10% and 

later was decreased 10%. How much was it then ? 

5. If the ratio of cream to the rest of the milk of a certain qual- 

ity is 1 : 5, how many pounds of cream in 750 lb. of milk ? 

6. If I in. on a map represents a distance of 750 mi., how 

many miles will 1 J in. represent ? 

li« 1. A triangular gable to a house has a base of 36 ft. and 
a height of 12 ft. 8 in. Find the area of the gable. 

2. If a tree casts a shadow 45 ft. long when a post 3 ft. high 

casts a shadow 3.6 ft. long, how high is the tree ? 

3. If 72 reams of paper are used in printing 3800 books, 

how many reams of paper will be needed for printing 
9800 books,. each ^| as large? 

4. If the ratio of butter fat to the rest of the milk of a 

certain quality is 1 : 24, how many pounds of butter 
fat in 1050 lb. of milk of that quality ? 

5. If the ratio of solid matter to the rest of the milk of a 

certain quality is 33:217, how many pounds of solid 
matter in 375 lb. of milk of that quality? 

6. After deducting a discount of 33^%, 25%, and paying 

|5 cartage and |19.50 freight, 30 stoves cost 1504.50. 
At what price was each stove listed ? 
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IV. REVIEW AND DRILL 
MINIMnM ESSENTIALS 

Add and also mbtract the foUomng : 

1. ♦427.32 2. ♦982.01 3. ♦870.23 4. ♦OOO.Ol 
198.56 687.56 592.68 48.75 

Multiply the following : 

5. ♦423.78 6. ^573.81 7. ^609.98 8. 23 ft. 8 in. 
65 74 127 15 

Divide the following^ in turn : 
9. 864 by 16, 32, and f 11. 58 ft 8 in. by 8 and 4. 
10. 9.72 by 0.36 and 36. 12. 64 lb. 2 oz. by 9 and 12. 

Express the following as decimals and also as per cents : 
13. J. 14. |. 15. f. 16. J. 17. f. 

18. Find the area of a circle of radius 4.9 in. 

19. What is the area of a circle of radius 6.3 ft. ? 

20. Find the curve surface of a cylinder 18.9 in. high and 
1 ft. in diameter. 

21. Find the volume of the cylinder in Ex. 20. 

22. Find the entire surface of the cylinder in Ex. 20. 

23. Find the circumference of a circle of diameter 2| in. 

24. Find the radius of a circle of circumference 22 in. 

Add these numbers withxyut writing them in columns: 

25. ♦3.35 + ♦2.60 + ♦3.55 + ^4.75 + ^9.35 + ^19 + ^0.72. 

26. ^12.55 + ♦15.85 + ♦22.60 + ^33.75 + ^19.60 + ♦18.45. 

27. ♦13.75 + ♦16.92 + ^17.08 + ♦55.40 + ^32.90 + ♦45.65. 
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PROBLEMS WITHOUT NUMBBRS 

All tcark oral 

1. If you know the number of cups of flour needed for a 
certain number of loaves of bread, how do you find the number 
of cups of flour needed for a certain other number of loaves ? 

2. If you know how much water flows through a pipe in a 
minute, how do you find the amount of water that will flow 
through the pipe in a whole day, at the same lute? 

3. If a boy wishes a piece of board to make a bookshelf, 
how do you find the cost of the board, knowing the size of the 
shelf and the cost of the lumber per M ? 

4. If you know how much per foot an iron rod expands in 
length when heated from the ordinary temperature to red heat, 
how do you find the amount of expansion of an iron rod a 
given number of inches in length when heated to red heat ? 

5. If you know the number of hours per day that a man 
works, for each day of the week, and his rate of wages per 
hour, how do you find the amount of money due him at the 
end of the week? 

6. How would you calculate the cost of a concrete walk in 
front of the schoolhouse ? 

7. Suppose that your school has a playground in the form 
of a rectangle, how would you find the area in acres ? 

8. If you know the weight of two volumes of a substance, 
and one of the volumes, how do you state the proportion ? 

9. How can you find the height of your school building by 
means of shadows and the height of a pole ? 

10. How can you find the height of a tree by sighting over 
the top of a pole of known length? 
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PR0BLBM8 FOR COMPLETION 

1. A man bought 5 loads of coal containing respectively 
2475 lb., 2830 lb., 1970 lb-, 2150 lb., 1950 lb. The coal cost him 
$11.45 a ton. Complete the problem and solve it 

See the note after Ex. 1, page 81. 

Complete and solve the following problems : 

2. A grocer sold Mrs. Pratt the following items : 4 J lb. 
butter @ 52^; 3 bunches celery @ 18^; 121b. beans @ 16^; 
8 cans com @ 18^; and 2 bottles olives @ 60^. 

3. An electric meter indicated 198 K.W.H. on May 1 and 
251 K.W.H. on June 1. Electricity costs 11^^ per K.W.H. 

4. A bill of goods amounts to $170. There are discounts of 
10% and 8%. 

5. A cow gave 675 lb. of milk in a month. The milk tested 
4.2% butter fat. 

6. A farm is 120 rd. long 
and 80 rd. wide. It is laid 
out as here shown. The 
sum of the areas of the 
various parts is equal to 
the area of the entire farm. 

7. A farmer has a cylin- 
dric water tank which is 



t 
S 



60 rd.- 



Wheat 



Com 



8 



2 Orchard 
JZ 



Garden 
- 44 rd- 



HoilM 

and 
Barns 



Pasture 



Meadow 



T 

t 

8 
1 



120 nL- 



10 ft. in diameter and 8 ft. high. There are 231 cu. in. in 1 gal. 
8. A grain bin is 18 ft. long, 14 ft. wide, and 6 ft. deep. There 



are 1^ cu. ft. in 1 bu. 



9. A city lot is in the form of a rectangle. The frontage of 
the lot is 22 ft. 6 in. The area of the lot is 1080 sq. ft. 
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ALERTNESS TEST 

Copy the follomng on paper as rapidly as possible^ canceling in 
each case the numbers (if any') that should be omitted so that the 
numbers shall run along in a regular order according to some kind 
of rule or law. For example, Ex. 1 should appear <m987654^. 

1. 9 8 7 6 5 4 2. 11-42 40 38 36 34 32 80. 

2. 1 7 2 3 4 5 6- 12. 29 30 32 31 32 33 34. 

3. 3 4 6 8 10 12 14. 13. 40 34 28 22 16 14 10. 

4. 4 7 10 12 13 16 19. 14. 2 6 18 54 162 486 1024. 

5. 1 2 4 8 10 16 32. 15. 93 88 73 68 68 58 43. 

6. 64 32 24 16 8 4 2. 16. 40 20 10 8 5 2J 1^. 

7. 7 11 15 19 23 27 30. 17. 81 27 9 8 2 1 f 

8. 8 4 8 2 1 1 J ^ ^V 18. 7 7 6 7 7 7 7 7 7 7. 

9. 25 20 15 12 10 5 0. 19. 2 8 32 128 512 729 2048. 
10. 3 9 27 81 92 243 729. 20. 100 92 84 76 68 62 60. 

The teacher should have all the pupils begin at the same instant and 
should call all papers in at the end of 4 min. The teacher should then score 
for each pupil (1) the rights and (2) the wrongs and should repeat the test 
at least once a month during the term to see if the score is improved. To 
have the test at its best, the teacher should write it on the blackboard, 
with the order of the lines changed and with occasional new combinations, 
so that it cannot be worked out in advance. 

As in the case of all these alertness tests, it is in the discretion of the 
teacher to omit the work if the class does not have the time for taking it. 
Nevertheless, it should be understood that such a test not only furnishes 
an interesting game but also furnishes a valuable exercise in becoming 
familiar with number relations. Not many of the pupils in an ordinary 
class should be expected to complete any given test in the time specified. 

It is such tests that enabled the army to rank its men according to 
mental alertness and that are coming to be used in determining the fitness 
of applicants for positions requiring alertness, speed, and accuracy. 



INDUSTRIAL PROBLEMS 
Industrial Peoblems 



PSOBLGMS ABOUT HUE WASTE 

1. It is estimated that we have 23,000,000 homes in this 
country. We are not very careful about avoiding waste of such 
foods as milk. If each home wastes on an average only ^ of a cup 
of milk a day, and 1 cup is equal to J pt., how many quarts of 
milk does the country waste per day ? per year ? 

2. If the avenge yield of milk per year is 2300 qt. for each 
cow, how many cows would it take to supply the annual waste 
of milk as found in Ex. 1 ? 

3. If it requires one person to care for 8 cows, how many 
persons would it take to care for the number found in Ex. 2 ? 

4. Under recent conditions it is claimed that it costs 5.86^ 
to produce 1 qt. of milk. At this rate, what is the annual loss 
from waste of milk as found in Ex. 1 ? 

The school fails in its full mission if snch facts as these and many 
others given in this book do not lead the pupils to new ideas of thrift 
We are all partners in this great country of ours. 
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PROBLEMS ABOUT TKACTORS 

1. If a tractor which costs |1225 is delivered and paid for 
a month early, a 3^ discount is given. Find the discount. 

2. An " 8-16 " horse-power tractor has about the same power 
as 8 work horses, but since horses cannot be used continuously, 
a tractor can do as much in 100 da. as 8 horses can do in 1 yr. 
The relative cost of maintenance is as follows: 





8 Horses for 1 yr. 



An 8-16 H.P. 
Tractor for 100 da. 



♦53.76 .... Interest on investment .... |43.50 

80.00 Depreciation 145.00 

18.16 .... Harness depreciation 

6.32 .... Shoeing or repairs 36.25 

701.76 Feed or fuel 154.00 

Lubricating oil 35.00 

156.56 (Feeding, etc.) . Labor . . . (Oiling, etc.) 25.00 
4.24 Miscellaneous 

Find the expense of 8 horses for 1 yr. ; of the tractor for 100 da, 

3. If an 8-16 horse-power tractor is used, how much is saved 
in the cost of maintenance as found in Ex. 2, on work requir- 
ing the use of 8 horses for 1 yr.? 

4. When the tractor is not in use the only expenses are 
depreciation and interest on investment. If the tractor in Ex. 2 
is used only 100 da. in the year, what is the yearly cost of fuel 
and lubricating oil ? How much is this per day ? What is the 
cost of feed per day for the 8 horses ? Find the difference. 
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HAULING BT HORSB POWER 



1. The table below shows the power required to haul 1 T. on 
various types and grades of roads. A 5% grade is one that rises 



Grade 


Macadam Road 


Gravel Road 


Sand ob Earth 
Road 


Level 


501b. 


140 lb. 


240 lb. 


1% 


701b. 


1601b. 


2601b. 


2%. 


901b. 


180 lb. 


280 lb. 


5% 


150 lb. 


2401b. 


340 lb. 


10% 


2501b. 


3401b. 


440 lb. 


15% 


3501b. 


4401b. . 


540 lb. 




5 ft. in every 100 ft. measured horizontally. This illustration 
depicts graphically the increase of power necessary to haul the 
same load on various grades 
of a gravel road. From the 
table find out whether the 
illustration is correct. 

Of course, in determining the 
number of horses that are needed 
for hauling a given load on a 
certain grade, we must consider any fraction of a horse as a whole horse. 

2. The power required to haul 1 T. on level macadam is what 
part of the power required on a 10% macadam grade? If a 
horse can haul 5000 lb. on level macadam, how much can it haul 
with the same effort up a 10% macadam grade ? 

3. A good horse can haul about 2000 lb. on an improved 
level gravel road. At 56 lb. to the bushel, how many bushels 
of com can two horses haul over this road? 
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TH£ FARMER'S INCOHE 

1. James's father owns two farms of the same size and value. 
One he runs himself and the other he lets on shares. James asked 
his father if it was worth while to learn any more, and his father 
said : " Let us see what brains do on our property. Here is the 
total income of the farm we let on shares, and there are my books 
for last year. Now see the result." This is what James found : 



Dairy products . 
Wool . . . . 
Eggs and poultry 
Domestic animals 
Crops . . . . 



Home Fakm 


Fabm Rented 


$348.60 


♦193.75 


21.75 


10.43 


332.60 


180.04 


695.75 


388.17 


1075.30 


607.22 



Find the total receipts on each farm. 

2. James's father told him that the tenant was not a careful 
manager, and he asked James to find the per cent of increase 
of each of their items over the tenant's. How much was this ? 

3. He told James that the expenses of the two places showed 
poor management by the tenant, and showed him these figures : 



Labor $575.45 



Fertilizers 

Feed 

Maintaining buildings . 
Maintaining equipment . 
Taxes and miscellaneous 



Find the total expenses, the difference in each pair of items, 
the difference in the total expenses, and the net gain of each farm. 



[E Farm 


Farm Rented 


75.45 


♦502.43 


86.75 


10.00 


52.60 


47.18 


22.60 


49.72 


18.75 


39.78 


85.70 


83.03 



CHAPTER III 

L BANKS AND BANKING 

Functions of a Bank. In order that money may be kept safely 
(intil they wish to use it, people often deposit it in a bank. There 
are several kinds of banks, and most people at some time have 
business with one kind of bank or another. When money is 
deposited only a part of it is kept by the bank ; the rest is lent 
to people whose financial reputation is good* The bank charges 
interest for the money that it lends. 

Bank Accotint Essential. One thing that is essential at some 
time to everyone who hopes to succeed is a bank account. A 
reliable person may " open an account," as it is called, as soon 
as he begins to save even a small amount. 

Certain kinds of banks, such as savings banks and trust com- 
panies, not only guarantee to take care of all the money deposi- 
ted but also pay a certain per cent of interest to the depositor. 
National banks also generally allow interest on what is called 
an inactive accounty which is a deposit that remains undisturbed 
for some time, or on an active account^ when the depositor keeps 
a certain amount on deposit at all times. 

Many schools have found it interesting and profitable to organize school 
banks, electing the officers and carrying on a regular banking business 
with imitation money. Many schools have done banking business with 
small amounts of real money, placed on deposit by pupils and transferred 
by the teacher to some bank or trust company. Such exercises should not, 
however, interfere with the work in computing. 

149 
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Saving. A boy who puts 1^ each day into a toy bank will 

save enough money in six months to buy a fielder's glove or 

two baseball bats. A girl who saves 100 a day will save enough 

in two months to buy a pair of shoes. A man who puts aside 

♦la day may save enough in a year to buy a building lot in 

some place where he may care to live. We get the things we 

need for comfortable living or the things that give us legitimate 

pleasure by saving a little at a time. 

Begin with a brief discussion of the need and value of saving money. 
There are many of us who never learn how to save money wisely. Many 
of us prefer to gratify our immediate desires rather than to provide for the 
future. Why is this a bad plan? On the other hand, there are others of 
us who, in order to save for the future, deny ourselves the things which 
it would be real economy to buy. There is always the temptation to live 
extravagantly. Extravagance includes not only living beyond our means 
but also spending money foolishly. Every boy and girl should begin to save 
early, no matter if it be but a few dollars or a few cents a year. Invest- 
ments in government loans have done much to lead people to save money. 

Savings Bank. When a person wishes to deposit money he 
goes to a bank, opens an account, and leaves his money with 
the officer in charge. The officer gives him a book in which 
is written the amount deposited, and the depositor writes his 
name in a book or on a card, for identification. When he wishes 
to draw out money he takes his book to the bank, signs a receipt 
or a check for the amount he desires, and receives the money. 
The customs vary in different states. 

Pupils should be told of the advantages of opening even small accounts 
at a savings bank. A boy who deposits $1 a week for 10 yr., in a bank 
paying 2% every 6 mo. and adding it to the account, will have $631.54 in 
10 yr., and a man who deposits $10 a week will have about ten times as 
much, or $6317.16. 

The class should be told about trust companies, which take charge of 
funds, manage estates, and pay interest on deposits. 
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SAVING MONET 

1. If a boy, beginning when he is 16 yr. old, saves 25^ a day 
for 300 da. a year and deposits it in a savings bank, how much 
will he have when he is 21 yr. old, not counting interest ? 

2. If a father gives his daughter $1 when she is 1 }rr. old, 
1 2 on her next birthday, and so on until she is 21 yr. old, 
depositing the money for her in a savings bank, how much will 
she have when she is 21 yr. old, not counting interest ? 

3. If a man saved Jl a week for 50 wk. of the year in which 
he was 21 yr. old, and increased his savings eaqh year by 10% 
of the amount he saved during the preceding year, how much 
would he save during the year in which he was 29 yr. old ? 

4. A merchant saves |1125 the first year he is in business. 
The second year he increases his savings one third. The third 
year they are only 85% as much as the second year. The 
fourth year they increase 30% over the third year. How much 
does he save in the four years ? 

5. A man works on a salary of #45 a week for 50 wk. in a 
year. His expenses are 135 a month for house rent, 60% as 
much for clothing, three times as much for food as for clothing, 
and 30% as much for other necessary expenses as for food. 
How much of his salary can the man reserve for depositing in 
the savings bank ? 

6. A clerk in a store had a salary of 128 a week two years 
ago, and a commission of 2% on the goods he sold. That year 
he worked 48 wk. and sold |6350 worth of goods. Last year his 
salary was increased 25%, his rate of commission remaining 
the same. He worked 49 wk. and sold $7750 worth of goods. 
How much was his income increased ? 
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Interest at Savings Banks. Savings banks usually pay inter- 
est every six months or every three months. This interest is 
added to the principal, and the total amount draws interest 

Compound Interest. If interest when it is due is added to the 
principal and the total amount draws interest, the interest is 
called compound interest. 

The method of finding 
compound interest is sub- 
stantially the same as that 
used in simple interest. 

For example, find the 
amount of ^2000 in 2 yr. 
at 4%, compounded semi- 
annually. How much is the 
.compound interest ? 

Arranging the work as 
here shown, we find the 
amount to be $2164.87 and 
the interest ♦164.87. 

The compound interest 
in this example was found 
exactly, but savings banks 
pay interest only on the dol- 
lars and not on the cents, 
and in this case would pay 
♦164.84 interest. 

Disregard a fraction less 
than J^ in any interest; call a fraction J^ or greater a full cent 

Simple interest in the example above would be $160, or $4.87 less than 
the compound interest. If simple interest is collected when due and at 
once reinvested, the investor practically receives compound interest 



^2000 = 


: first principal 


0.02 




140 = 


= int. first 6 mo. 


2000 




♦2040 = 


= amt. after 6 mo. 


0.02 




♦40.80 = 


= int. second 6 mo. 


2040. 




♦2080.80 = 


= amt. after 1 yr. 


0.02 




♦41.62 = 


= int. third 6 mo. 


2080.80 




♦2122.42 = 


= amt. after 1^ yr. 


0.02 




♦42.45 = 


= int. fourth 6 mo. 


2122.42 





♦2164.87 = amt. after 2 yr. 
2000. 
♦164.87 = int. for 2 yr. 
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Savings Bank Account. Savings banks usually pay interest 
semiannually, adding this to the principal on deposit. This is, 
therefore, a case of compound interest. The following is a 
specimen account at a bank paying 4% interest, payable semi- 
annually, on the smallest balance on deposit in an interest period. 



Date 


Deposits 


INTEKEST 


Payments 


Balance 


1923 




















July 


1 


600 


50 










600 


60 


July 


20 


75 












676 


60 


Sept. 


6 










120 




555 


50 


Dec. 


7 


60 












615 


60 


Dec. 


20 










65 




550 


60 


1924 




















Jan. 


1 






11 








661 


50 


May 


9 


200 












761 


50 


July 


1 






11 


22 






772 


72 



The term ** balance " is familiar from the work with cash accounts in 
Book Two, and its meaning as applied to a bank account is the same. 

In this account the smallest balance during the first interest period 
is $550.50, and interest is computed on the dollars only, the cents being 
neglected. At 2% the interest Qn $550 is $11. In the second period the 
smallest balance is $561.50, the interest being 2% of $561, or $11.22. 

Some banks allow interest from the first of each month ; others from 
the first of each quarter ; others, as above, from the first of each half year. 
The interest is computed on the smallest balance on deposit between this 
day and the next interest day, and is usually added every half year. 

In the above account if the interest period had been 3 mo. and the 
interest credited every 6 mo., the first interest credit would have been : 

First quarter, 1% of $555 = $5.55. 

Second quarter, 1% of $550 = 5.50. Credit $11.05. 
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SIMPLE AND COMPOimD INTEREST 

At simple interest, and also at interest compounded annually^ 
find the amount of principal and interest: 

1. 12500, 4 yr., 5%. 5. *1750, 3 yr., 3j^%, 

2. 14000, 3 yr., 6%. 6. ♦625.50, 4 yr., 3|%. 

3. 13500, 3 yr., 4%. 7. 110,000, 6 yr., 4%. 

4. $2250, 4 yr., 3%. 8. ♦425,50, 4 yr., ^%. 

Find the amount of principal and interest^ the interest being 
compounded semiannually : 

9. $200, 3 yr., 4%. 12. *500, 2 yr., 4%. 

10- *650, 2 yr., 6%. 13. *1000, 2 yr., 4^ %. 

11. 1700, 3 yr., 3%. 14. *2000, 2 yr., 3J%. 

15. John has |500 on deposit in a savings bank on Jan. 1. 
How much interest is due on the following July 1 if the bank 
pays 4% ? if it pays 3|% ? if it pays ^% ? if it pays 3|% ? 

16. A school deposits in a savings bank as one account the 
savings of all the pupils, and a committee of the pupils keeps 
accounts for all the children. If the school deposits #475 before 
July 1, and the bank pays 4%, how much interest will be due 
on the following Jan. 1 ? 

17. Edwin has $50 in a savings bank on July 1, and deposits 
♦10 on the last day of each month for 6 mo., beginning July 31. 
The bank pays 4% per annum on all sums on deposit the first 
day of each month, compounding the interest on Jan. 1 and 
July 1. If Edwin does not draw any money out of the bank, 
how much will he have on deposit on Jan. 1 and how much 
interest will be du6 at that time ? 
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18. Which brings the more interest in 2 yr., J1250 drawing 

4^% simple interest, or $1250 deposited at the beginning of a 

year in a savings bank which pays 4% interest, compounded 

semiannually ? How much is the difiference ? 

Remember that interest on all savings-bank deposits is paid only on the 
dollars and not on the cents. 

19. If a man on Jan. 1 deposits |2000 in a savings bank 
and leaves it for 2yr., the interest at 4% being compounded 
semiannually, how much interest does he receive ? 

20. Mrs. Hall deposits $40 each month in a savings bank that 
pays 4%, compounded on Jan. 1 and July 1, on all sums on 
deposit on the first day of each month. If she deposits the 
money just before the first of the month, beginning the last 
of January, what will be her balance on the following Jan. 1 ? 

21. In Ex. 20, if the bank credits interest Jan. 1 and July 1 
on all sums on deposit on Jan. 1, Apr. 1, July 1, and Oct. 1, 
what would be Mrs. Hall's balance on Jan. 1 ? 

22. A man deposits 4^950 in a savings bank on Jan. 2, 1023. 
His further deposits are as follows : Mar. 22, 1923, ^40 ; Apr. 12, 
1923, 165; Sept 10, 1923, *25; Mar. 8, 1924, *125. He draws 
out money as follows: Feb. 1, 1923, 135; Aug. 2, 1923, $75; 
Sept. 7, 1923, *125; Dec. 13, 1923, *95; Jan. 2, 1924, $385. 
The bank pays 4% interest on the smallest balance on deposit 
in an interest period, compounding the interest on Jan. 1 and 
July 1. Find his balance on July 2, 1924. 

23. If a man deposits |200 in a savings bank on Jan. 1, $300 
on Feb. 1, $100 on May 1, $400 on Aug. 1, and $350 on Nov. 1, 
and the bank allows 4% interest from the first of each month, 
compounding it on July 1 and on Jan. 1, how much will the 
man have to his credit on the Jan. 1 following these deposits ? 

S8 
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Postal Savings System. The United States government con- 
ducts a savings bank, known as the Postal Savings System^ in 
connection with the post office. Although eveiy savings bank 
is carefully regulated and inspected by its state government, 
many persons are willing to take the smaller rate of income 
from the Postal Savings System, because our national govern- 
ment guarantees the payment of their money at any time. 

Any person of the age of 10 yr. or over may open an account 
and deposit at any time any number of dollars, except that the bal- 
ance must not exceed (2500, exclusive of accumulated interest 

Interest is paid by the government at the rate of 2% for each 
full year that the money remains on deposit, beginning on the 
first day of the month following the one in which the deposit 
is made. Interest is not paid for any fraction of a year. The 
government does not pay compound interest on a postal sav- 
ings account, but if the interest when due is withdrawn and de- 
posited, practically the depositor will receive compound interest 

A person may exchange his deposits for United States postal 
savings bonds, bearing 2^% interest, issued in denominations 
of (20, (100, and (500, such exchange to be considered as made 
on Jan. 1 and July 1 of each year. 

Postal Savings Certificate. The depositor receives a postal 
savings certificate of deposit for the amount of each deposit 
made. These certificates are issued in denominations of (1, (2, 
(5, (10, (20, (50, (100, (200, and (500. 

Postal Savings Card. Since no deposit of less than (1 is 
allowed in the Postal Savings System, the government has 
arranged to sell postal savings stamps at 10^ each, to be put upon 
B, postal savings card. One of these cards can be bought for 
10^ and has a stamp already upon it. With nine more stamps 
affixed it is worth (1, and may be used in making deposits. 
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POSTAL SAVINGS SYSTEM 
Numbers 1 to 15, oral 

Find the interest for 1 yr. at 2% on the following deposits : 
1. (20. 2. (50. 3. (100. 4. (400. 5. (800. 

Find the interest for Byr. at 2% on thefollomng deposits: 
6. (10. 7. (40. 8. (200. 9. (700. 10. (1000. 

Find the interest for 1 yr. received by a holder of 2^% bonds for : 
11. (20. 12. (100. 13. (300. 14. (500. 15. (1000. 

16. Using as large denominations as possible, what are the 
denominations of the certificates of deposit which you will 
receive for a deposit of (87? 

17. A boy saved 10^ each week day, filling his postal savings 
card as fast as he could and then buying postal certificates of de- 
posit. If there were 312 week days in that year, how much money 
did he have on deposit with the post office at the end of the year ? 

18. If you deposit (4 on June 7 and (16 on June 15, 1921, 
how much interest will be due on July 1, 1922 ? 

19. If you deposit (10 the last day of each month for 1 yr., 
beginning Jan. 31, 1922, how much do you have on deposit at 
the post office on Jan. 1, 1923? What is the first date on 
which any interest is due you and how much is then due ? 

20. If in Ex. 19 you make no withdrawals of interest, how 
much interest is due you on Feb. 1, 1924 ? 

21. Mr. Watson had (500 in postal savings certificates of 
deposit. On July 1 he exchanged his total deposit for a 21% 
bond. Find the amount of the interest which was due on this 
bond on the following Jan. 1. 
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Commercial Bank Account. A bank which permits deposits to 
be withdrawn on an order called a check is often called a com- 
mercial bank to distinguish 
it from a savings bank. A 
business man will send a 
check instead of sending cash 
from one place to another. 
An account in such a bank 
is often called a checking 
account^ and if small does not 
draw interest. The conven- 
ience and safety of such an 
account is more important. 

Deposit Slip. When a man 
makes a deposit of money or 
of checks in a commercial 
bank he fills out a deposit 
slip, as shown here, and hands 
it in with his deposit. Most banks request that the name of the 
bank on which a check is drawn be listed as shown. 

DEPOSIT SLIPS 

All work oral 

State the sums of each of the follovdng lists of deposits : 

1. *15.50 3. *12.75 5. *23.80 7. *12. 9. *62.50 

3.75 2.25 12.70 13.75 2.50 



DEPOSITED FOR CREDIT OF 

fcuyyue^ fC» Ro<fe/LQ, 

IN THE 

FIRST NATIONAL BANK 

OP HKW ORLEANS 

fa/K, 8, \92^ 


Rills 


2/ 




r,oiH 






Rtlvftr 


2 


76 


nViftr.lcs r 




73 


iVKUyyL Bank/ 


S8 


S^Ut S^vicat ^. 


17 


2/ 


?}1a,iAet Ba^nk 


7 


8^ 




77 


S3 



2. 


no. 


4. 


♦22.50 


6. 


*45. 


8. 


♦16.75 


10. 


♦75.50 




5.75 




2.50 




5.75 




10. 




4.50 




1.25 




5. 




1.25 




3.25 




20. 



J 
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DEPOSIT SLIPS 

Fill out deposit slips for the following deposits^ inserting in each 
case the name of the depositor and of some bank in your vicinity : 

1. Bills, $254 ; sUver, $40 ; check on First National Bank, 
♦87.50 ; check on Traders Bank, ♦127.60. 

2. Bills, #423 ; gold, #275 ; silver, $135.75 ; check on Cotton 
Exchange Bank, $342.60. 

9 

3. Bills, $135; check on Chemical National Bank, $325; 
check on Third National Bank, #63.73. 

4. Bills, $1726; gold, *125; sUver, $100; check on Traders 
Bank, $335.50; check on Second National Bank, $175.40. 

5. Bills, $262; checks on Garfield National Bank, $96.50, 
$200 ; check on Jefferson and Lee National Bank, $325. 

6. Gold, $50 ; checks on First National Bank, $27.62, $41.75, 
$32.80 ; check on Lincoln Trust Co., $37.42. 

7. Bills, $146 ; silver, $275.50 ; check on Miners National 
Bank, $43.50 ; check on Rocky Mountain National Bank, $250. 

8. Bills, $145; silver, $350.75; gold, $480; check on Mer- 
chants National Bank, $255; check on Farmers Trust Co., 
$162.50 ; check on Second National Bank, $275.50. 

9. A merchant deposited $175.80 in cash today, a check 
for $176, and a check in payment for 18| yd. of velvet at 
$3.15 a yard less 33^%. Make out a deposit slip, inserting 
the names of the banks on which the checks are drawn. 

10. A jeweler received cash for 3 doz. forks @ $26.50 ; 4|^ doz. 
teaspoons @ $25 ; a watch @ $42.75 ; and 2 clocks @ $9.75. He 
also received a check on the First National Bank for 3 doz. 
dessert spoons @ $27.75 and 9 nutcrackers @ $14 a dozen. He 
deposited all this in a bank. Make out a deposit slip. 
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Check. A check is an order written by the depositor directing 
the bank to pay out money from his account. A check book 
containing blank checks with stvhs annexed is furnished by the 
bank. The stubs are left in the book and show what checks 
have been issued. Usually there is also a space on the stub to 
keep a record of the balance^ or the money left in the bank. 



No. 8(^6. 


\ FIRST NATIONAL RANK 

New Orleans, La., foAv. 6, 192^ 

Pay to the 

order oi....?nif\xyyv <?, foyu.^. %827- 

(^Ufktif-UiM)- ^ Dollars 

No. 8^6 favteo, fC, RcxfeAA^ 


fan. 

To m. S^. fa, 
For '§\x>€eAyLt 


6, \^2^ 

yieO/ 


^ 






Bal. forward 


678 

82 

6^6 


62\ 
76\ 
87\ 


Am't this check 


Bal. forward 



Stub 



Check 



The person to whom a check is payable, as Myron P. Jones 
in the check above, is called the payee. A check may also be 
made payable to "Self," in which case the drawer alone can 
collect it ; or to " Bearer " or to " Cash," in which cases anyone 
who presents the check to the bank can collect the money. 

If the check is made payable to the order of the payee, as 
in the one shown above, the payee 
must indorse it ; that is, he must write 
his name across the back of the check, 
as shown here. 



Tyiyuyyv <^. fcyyi&a, 



The teacher should explain the nature of checks and the various 
methods of making them payable. The pupils should write or fill out 
checks payable to ** Cash," to " Self," or to the order of a specified payee, 
and give their reasons for making the checks payable as they do. 
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DEPOSITS aud checks 

1. On Jan. 7 Mr. Rogers, a page of whose check book is 
shown on page 160, makes out check No. 897 to the Haines 
Rug Co. in payment of a bill of ^SS-BS. Write the check and 
fill in the stub, showing his balance after paying this bilL 

2. A man deposits $350 in the bank on the first of the month. 
During the month he pays the following bills by check : rent, 
$40; telephone, $3.50; milk, (4.27; groceries, #22.17; meat, 
♦17.67; hght, $3.86 ; coal, $72.20 ; insurance, $18.76. What is 
his balance on the last day of the month ? 

3. If your deposits in a bank have been $68.45, $92.30, 
$47.60, and $96.70, and you have drawn checks for $8.55, 
$23.65, $8.58, $48.75, and $34.60, what is your balance? 

4. A merchant having $980.75 in the bank deposits during 
the next week $185.50, $97.85, $135.50, $86.85, and $236.80. 
He gives checks for $89.65, $37.20, $93.60, $15.20, $248.70, 
and $39.80. What is his balance ? 

5. A man having $825.60 in the bank deposits checks for 
$75.80, $126.75, $234.80, and $42.80. He gives checks for 
$128.75, $125.80, and $24.75. What is his balance? 

6. A grocer having $828.50 in the bank deposits $567.80, 
$245.50, $89.65, $482.86, $429.50, and $376.50, and draws 
checks for $427.50, $38.95, $67.82, $568.70, and $122.58. He 
also pays by check a bill for $86 less 4%. What is his balance ? 

7. A restaurant keeper having $1026.92 in the bank deposits 
$488.75, $928.75, $386.48, $442.80, $196.85, and $327.75, and 
draws checks for $96.75, $286.75, $342.80, and $438.50. He 
also pays back by check a loan of $230 with interest for 4 mo. 
at 5^. What is his balance? 
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Pass Book. When an account is opened, the bank usuallj 
gives the depositor a pass bookj in which is entered the amount 
deposited. When he makes a deposit, he hands the book to the 
receiving teller, who enters the amount and returns the book. 



FIRST NATIONAL BANK 




OF NEW ORLEANS. 




James K. Rogers 




16 Day St., City 




Statement for the month of JANUARY, 1924 




Checks 


Deposits 


Day 


Balance 


Balance brought forward 


1 




786.72 


108 . 10 




4 




678.62 




77.53 


8 




756.15 


82.75 35.65 




9 




637.75 


53.54 


95.00 


15 




679.21 


32.70 6.74 




18 




639.77 




167.87 


25 




807.64 


12.00 4.66 




31 




790.98 



Statement. While some banks balance the pass book, most 
large banks simply use it as the customer's receipt for money 
deposited and, at the end of each month, send the depositor 
a statement of his account in some such form as the one shown 
above. The deposits and other credits are added to the balance 
from the previous month's statement, and the checks are deducted 
as they are paid by the bank. The column at the right shows 
the daily balance, and the last entry in this column shows the 
balance to be carried to the next month's statement. 

The depositor checks this statement from the bank with his 
own record, which he keeps in his check book. 
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BANK STATEMENTS 

1. The bank statement for October shows that a firm has 
a balance of ♦7632.96 on Oct 31. The pass book shows the 
following deposits in November: 6, ♦3758.60; 9, ♦2843.85; 
12, ♦2976.42; 16, ♦4826.75; 20, ♦2928.85; 24, ^3174.30; 
29, ♦2672.29. The check book shows the following checks issued 
in November: 2, ^689.85; 3, ♦392.90, ^167.75; 5, ^3228.45, 
♦7.90, ^654.68; 9, ^850, ^525.35; 14, ^796.80, ^2285.40; 
20, ♦948.65; 22, ^3689.85; 29, ^34.80, ^340, ♦68.38. What is 
the firm's balance on Nov. 30 ? 

2. In Ex. 1 make out the statement, like the one on page 162, 

which the bank sends the firm on Nov. 30. Consider that the 

checks issued were paid by the bank on the day after they were 

drawn. Use the name of some bank and firm in your vicinity. 

Of course such an assumption as to the date of payment of the checks 
is entirely arbitrary and is made only for the purposes of the problem and 
to show that the bank usually pays a check some time after it is drawn. 

3. A merchant's bank balance was ^14,296.35 on Oct. 1. 
Deposits were made during the month as follows: 8, ^2978.30 ; 
14, ^2285.85; 18, ^2862. 75; 22, ^2438.70; 25, ♦3162.62; 28, 
♦1657.37. Checks were drawn as follows: 6, ^697.28, ^1128.67, 
♦231.27; 13, ^268.92, ♦765.43, ^1.47; 16, ^1428.83, ♦647.26, 
♦2786; 19, ^11.28,^350, ♦591.23; 25,^1100; 29, ♦6.27, ^285, 
♦528.92. Make out the bank statement for October as in Ex. 2. 

4. Make out a bank statement for December as in Ex. 2, using 
the following items. Balance, Dec. 1, ♦2385.60. Deposits: 2, 
♦495.65; 3, ^229.86; 6, ^308.75; 8, ^445.65; 10, ^638.80; 
28, ♦1275.30. Checks: 3, ^50, ♦74.28, ^61.97; 7, ^221.62, 
♦45; 8, ^4.27, ^940, ^78.26; 14, ^16.30, ^28.16, ^97.80; 18, 
♦1225, ^87.30; 25, ^1.47, ♦6.89, ^3.26; 29, ^41.60, ♦75. 
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Promissory Note. A paper signed by a borrower, agreeing to 
repay a specified sum of money on demand or at a specified 
time, is called a promiBBory notCy or simply a note. 

The sum borrowed is called the principal^ or, if a note is 
given, the face of the note. 

The sum of the principal (or face) and the interest is called 
the amount of the note. 

A note should state the date, face, rate, person to whom pay- 
able, and date of maturity (date when it is due to be paid), and 
should state the fact that it has been given for value received. 

The following sample shows a simple form of a time note : 



$7^.- TOPEKA, KANSAS, S^&UauM.if 7, l^^^ 

^Cxt/if cCoA^ after date, for value received, c^ promise to pay to 
fahn/ WiZtCoAn^^cyyi or order, 

^eAye/yitnf-'j^& ^ Dollars, 

with interest at ^5" % 

.c^to/n^ <Sh^ameAjQ^ 



The following sample shows a simple form of a demand note : 



On Jemandy 
SUtu ^ 


for 


DALLAS, 

value received, c/.... 

Ro^^-caZ f. ^cyyi&Q. 


TEXAS, moAf 
promise 


to pay to 

.or order, 
J[)ollars, 


^^(l^f 100 

with interest 








...fa/nv&Q, <?, <Pool&. 
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Parties to a Note. The person named in a note as the one to 
A^hom it is payable is called the payee* The person who signs 
a note is called the maker. 

Indorsing a Note. If the payee wishes to sell the note he 
must, when it is payable to himself or order, indorse it. 

A note is indorsed by the payee's writing his name across the 
back. The indorser must pay the note if the maker does not. 

A note payable to John Johnson or hearer may be sold with- 
out indorsement. Such notes are not common. 

If the payee wishes to sell the note without being responsible 
for the payment in case the maker should fail to pay it, he may 
write the words " without recourse " across the back and write 
his name underneath. This means that he relinquishes all title 
to it, but that the buyer cannot come back (have recourse) on 
him. The following are common forms of indorsement: 



jo^vyi f(yhyiA/(yyi 



Indorsement in blank 



9aAf to- tk& (yuLeA/ 
Indorsement in full 



lOiXAo-ut %&toU'ia^ 
Limited indorsement 



Teachers should explain fully the meaning of these several indorse- 
ments and should have the pupils indorse notes properly. 

Rate of Interest. The United States borrowed money before 
the war at about 2%. During the war the rate began at 3^% and 
increased to 4|%. Savings banks pay depositors about 4% or 
5%. In cities, on good security, borrowers usually pay 4% to 6%. 

When a note bears interest, but the rate is not specified, it 
bears interest at a certain rate fixed by the law of the state. 
In many of the states this rate is 6%. If a note falls due on 
a legal holiday, it is payable on the next business day. 
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USING WHAT TOU HAVE LSARITED 

1. Mr. Brownell borrowed $2750 from a note broker, who 
charged a commission of 1 % of the face of the note for arranging 
the loan. He paid the principal with interest at 6% in 3 mo. 
How much did the loan cost him ? 

Teachers should explain that note brokers make a business of finding 
persons who wish to lend money and those who wish to borrow it, and 
arranging loans. 

During the war the government began to require the makers to buy 
revenue stamps and put them on notes. Since the law will probably soon 
be changed, at least in some of its features, this textbook can merely 
suggest that the teacher mention the matter in connection with a problem 
like this, stating the temporary conditions if necessary. 

2. A merchant borrowed $900 on May 4 and JllSO on June 7, 
giving his note for each loan. He paid both notes the first 
of the following October with interest at 4|^%. Find the total 
amount of the notes on that date. 

3. A purchaser of an automobile listed at (2400 is offered 
the option of paying half cash and giving his note for the rest 
due in 4 mo., at 5%, or of paying $2300 in cash. How much 
less is the bill if he pays cash ? 

4. A salesman starting on a trip on Jan. 5 borrowed (750, 
giving a demand note for this sum with interest at 5%. He re- 
turned March 9 and immediately paid his note. Write the note 
and find the amount of it on the date paid. 

5. A manufacturer had a nbte signed by a company for (3500 
with interest at 6% from May 16, 1923, to Feb. 26, 1924. The 
company failed and paid only 40% on its debts. Meanwhile 
the manufacturer had put the note in the hands of an agency, 
which was to receive 5% of the amount collected. How much 
did the manufacturer receive after paying the agency ? 
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Borrowing Honey at a Bank. If Fred lends a baseball bat 
to Frank, it is evident that Frank borrows the bat from Fred. 
The same is true of lending and borrowing money. Lending by 
one person means borrowing by another, so that the arithmetic 
of the one is the same as that of the other. 

Business houses usually have need of large sums of money at 
certain times of the year, and it is better for them to borrow it 
for two or three months than to keep such an amount on hand 
for a whole year. Borrowing money is, therefore, often good 
business policy for the merchant, contractor, or manufacturer, 
although it is poor policy for any person to borrow money 
simply to gratify some desire for extravagance. 

It is the custom for business houses and private individuals 
to borrow money at banks. The banks obtain the money from 
depositors, who find it safer and more convenient to keep their 
money in a bank than to lock it up in their homes or offices. 
The banks are paid for their work by charging borrowers a 
higher rate of interest than they pay the depositors. 

If Peter Barlow wishes to borrow money from a bank, he can 
do so if he has a first-class financial standing in business, or if 
he has some securities (such as stocks and bonds, explained 
later), commonly called collateral^ which he can leave with the 
bank to sell in case he does not pay the note, or if he can get 
some responsible person to indorse his note, thereby agreeing 
to pay it if he does not. 

The teacher should explain to the class that some city banks have 
about a third of their loans secured by collateral, the rest being on notes 
with or without indorsers. Money is often borrowed on a note which 
has no other indorser than the maker himself, the bank having faith in 
the integrity and financial standing of the borrower. The good business 
reputation of a man or a corporation is a very valuable asset. Start life 
with a good reputation and never lose it. See the note on page 73. 
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Time Note. If John Brown wishes to borrow #1000 for 2 mo., 
and if he is doing a safe business and his financial standing is good, 
the bank with which he does business will probably lend him the 
money, he paying the interest in advance. Mr. Brown would 
then fill out a note in some such form as the one shown below. 



%fOOO.^ Louisville. Ky.. TTioAf /6, \^22 

dw-o- TtuyntAo/, after date. J. promUe to pay to the order oli 

vtya^^ 

€yv& tho-UQ^a/ytcC ^ : Dollars 

Value received. a^i o 

joKrv lo^oiv-yi. 

No ^-^7--Due fuUf /5, \%22 



Such a note as this is ordinarily known as one-name paper. 

Since this note is payable to " the order of myself," Mr. Brown 

must indorse it by writing his 



fo-kn, B'Uyid^^yv 



name across the back of the note, 
as here shown. The indorsed 
note is left with the bank. 

If Mr. Brown's financial standing is not such as to warrant 
the bank in lending the money to him on his own indorsement, 
he may be asked to get an indorser^ thus making the note 
two-name paper. This means that he must make the note pay- 
able to some person satisfactory to the bank, and that person 
must indorse it, thus promising to pay the money if Mr. Brown 
fails to do so. Instead of finding an indorser, Mr. Brown may 
" put up collateral," as explained on page 167. 
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Demand Note. Below is shown the essential part of a note 
payable on demand and secured by the deposit of collateral. 



f^600.^ New York, OmIoI^ /, 1^22 

On demandt for value received, the undersigned promises 
to pay to the order of 

SECOND NATIONAL BANK OF THE CITY OF NEW YORK 

(hereinafter called the Bank), at its Banking Office in New York City, 
&<y{XAf-^^\A>^ fyvuyicbi&ci ^ Dollars, 

in United States gold coin or its equivalent, with interest from the date 

hereof, at the rate of 3 per cent per annum, having deposited with 

the Bank, as collateral security for the pa3rment of this note, or any note 
given in extension or renewal thereof, as well as for the payment of any 
other obligation or liability, direct or contingent, of the undersigned to 
the Bank, due or to become due, whether now existing or hereafter arising, 
the following property, viz. : 

6?n--<A.y. ^tat& ^% &a/yiat (nyytcU. o4o4i.. ^2S(f-^2^/ 

of a market value estimated by the undersigned at f 6f60,— ; and 

the undersigned agrees to deliver to the Bank additional securities, or to 
make payments on account to its satisfaction, should the market value of 
the said securities, as a whole, suffer any decline. The undersigned hereby 
gives to the Bank a lien for the amount of all such obligations and liabili- 
ties upon all the property or securities now or at any time hereafter given 
unto or left in the possession of the Bank by the undersigned, whether for 
the express purpose of being used by the Bank as collateral security, or for 
any other or different purpose, and also upon any balance of the deposit 
account of the undersigned, with the Bank. 



Since the pupils have not studied stocks and bonds, the teacher may 
state that these are valuable securities which will be considered later. 
Demand notes like the above usually run for only a short time. The rate 
of interest is ordinarily low, but it is often subject to large and rapid 
variations. Banks usually require that the face of a note shall be not 
greater than about 80% of the market value of the collateral, to allow for 
a possible decline in the value of the security. 



I 
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Review of the Siz-Per-Centi or eO-Daji Method. The Six-Per- 
Gent Method mentioned on page 75 is so commonly used in 
banking, where the notes often bear 6% and run for 30 da., 
60 da,, or 90 da., that it is here reviewed. Repeating the impor- 
tant part of one of the rules there given, we have, 

To find the interest for 60 do. at Sffo, move the decimal point 
two places to the left ; for 6 da.y three places to the UfL 

For example, the interest at 6% for 60 da. on the amounts 
specified are as follows: 

Amount Interest Amount Interest 

*75 *0.75 *1275 $12.75 

♦250 ♦2.50 *15,250 ♦152.50 

For 30 da. the interest is half as much as for 60 da. ; for 90 da. 
it is half more than for 60 da. Thus, the interest on ^1200 at 
6% for 30 da. is J of ^12, or ^6 ; for 90 da. it is ^12 + ^6, or $18. 

DRILL ON THE SIX-PER-CENT METHOD 

Find the interest at 6% on notes for the following amounts: 

1. $120, for 90 da. 11. $450, for 2 mo. 10 da. 

2. $270, for 90 da. 12. $725, for 2 mo. 15 da. 

3. $525, for 30 da. 13. $850, for 2 mo. 20 da. 

4. $2575, for 90 da. 14. $550, for 1 mo. 15 da. 
6. $3625, for 90 da. 15. $1275, for 1 mo. 20 da. 

6. ^4250, for 30 da. 16. $6250, for 1 mo. 10 da. 

7. ^3850, for 60 da. 17. $7500, for 3 mo. 15 da» 

8. ^4000, for 60 da. 18. ♦SOOO, for 3 mo. 20 da. 

9. ^7500, for 90 da. 19. ^6500, for 2 mo. 15 da. 
10. $16,000, for 30 da. 20. ♦8500, for 1 mo. 15 da. 
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Siz-Per-Cent Method for Other Rates. We may use the Six-Per- 
Cent Method to find interest at the other rates in common use. 

Thus, since 5 is ^ less than 6, the interest at 5% on a given 
principal is ^ less than the interest at 6%. Similarly, the in- 
terest at 6^% is -j\j less than the interest at 6%, the interest 
at 4J% is I less than the interest at 6%, the interest at 4% 
is ^ less than the interest at 6%, and so on. 

For example, find the interest on ^1260 for 90 da. at 5%. 

Interest for 60 da. at 6% is 1% of *1260 . . . ♦12.60 

Interest for 80 da. at 6% is |^ of *12.C0 . . . 6.30 

Total interest at C7S ♦IS.QO 

Deduct J 8.15 

Total interest at 5% $15.75 

SIX-PER-CENT METHOD FOR OTHER RATES 
Find the interest at 6% on the following amounts : 

1. $780, 80 da. 3. *86.40, 60 da. 6. $1200, 90 da. 

2. $840, 60 da. 4. $79.20, 80 da. 6. $1560, 90 da. 

Find the interest at 4% on the following amounts : 

7. $240, 30 da. 9. $68.80, 60 da. 11. $1800, 90 da. 

8. $630, 60 da. 10. $72.24, 30 da. 12. $2436, 90 da. 

Find the interest at Sj% on the follovnng amounts: 

13. $720, 30 da. 15. $60.72, 60 da. 17. $5600, 90 da. 

14. $960, 60 da. 16. $97.68, 30 da. 18. $4048, 90 da. 

Find the interest at 4^^o on the following amounts: 

19. $160, 30 da. 21. $54.80, 60 da. 23. $6000, 90 da. 

20. $920, 60 da. 22. $62.48, 30 da. 24. $8648, 90 da. 

68 
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Bank Discount. When a man borrows from a bank on a time 

note he usually pays the interest in advance. Interest is not 

then mentioned in the note, because it has already been paid. 

In some parts of the country banks do not require the interest to be 
paid in advance. Teachers should be guided by the local custom. 

Interest paid in advance on a note is called discount. 

Teachers should call the attention of the pupils to the fact that the 
same word is used for bank and commercial (trade) discount, explaining 
that the process of finding the discount is the same in both cases ; that is, 
it is simply finding some per cent of a number. 

In the work on this page call 30 da. a month. 

Proceeds of a Note. The face of a note less the discount is 
called the proceeds of tTie note. 

For example, what are the discount and proceeds of a note 
for *400 for 3 mo. at 5% ? 

The discount (interest) on $400 for 
1 yr. is 5% of *400, or *20. 

The discount for 3 mo. is ^ of $20, or $5. 

The proceeds are $400 - $5, or ♦SOS. 






BANK DISCOUNT 

Find the discount at 6% and the proceeds on the follovnng : 

1. $75, 1 mo. 4. *250, 3 mo. 7. $1500, 60 da. 

2. *90, 30 da. 5. *275, 3 mo. 8. $1800, 63 da. 

3. *50, 2 mo. 6. H25, 4 mo. 9. $4500, 93 da. 

Find the discount at 6% on the following : 

10. #40, 1 mo. 13. ♦175, 3 mo. 16. $1250, 1 mo. 

11. ^70, 2 mo. 14. $250, 4 mo. 17. *2275, 60 da. 

12. (80, 90 da. 15. (900, 5 mo. 18. $4750, 90 da. 



J 
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NOTES AND DISCOUNTS 

1. Make out a note for (1200, dated today, payable on de- 
mand to seM or order at a bank in your vicinity, and sign it by 
the initials X. Y. Z. so that it shall not be a real note. 

2. Make out a 80-day note for $675, dated today, payable 
to Richard Roe's order at some bank. If the note is discounted 
today at 6%, what are the proceeds? 

3. Make out a 90-day note for (1250, dated today, payable 
to James Jameson's order at some bank of which you know. 
If the note is discounted today at 6%, what are the proceeds? 

4. A man's bank account shows deposits of $37.50, (82.50) 
♦75, *100, (50, (300, (40, (125, and *500; checks drawn, 
♦13.75, $62, (5, (125.50, and (82.75. He needs (2000 to start 
him in business and wishes to keep about (500 in the bank. 
How much money, to the nearest (100, should he borrow? 

5. If the man in Ex. 4 gives a note for this sum for 90 da., 
how much is the discount at 6% ? What are the proceeds? 

6. A merchant has to pay a debt of (1275 less 10%. His 
balance in the bank is (672.80 and he has (107.50 in cash in 
his safe. He wishes to leave about (300 in the bank and about 
(65 in his safe. How much, to the nearest (50, must he borrow ? 
If he gives a 90-day note for this sum and the note is discounted 
the same day at 6%, the proceeds are how much more or how 
much less than the exact sum which he needs? 

Find the discounts and the proceeds on the following notes : 

7. (875, 30 da., 6%. 10. (2565, 90 da., 5%. 

8. (975, 90 da., 5%. 11. (3250, 90 da., ^% 

9. (425, 30 da., 6%. 12. (4250, 30 da., 4|%. 
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Discounting a Note. A dealer may buy goods for the fall trade 
and instead of paying cash may give the manufacturer a note 
which bears interest and is due after the holidays. If the manu- 
facturer needs the money he may sell the note to a bank for the 
amount less the discount. Such notes are called commercial paper. 

For example, if you give a manufacturer your note for $500, 
dated Sept. 1 and due Jan. 1, with interest at 5%, and he dis- 
counts the note at a bank Sept. 1 at 6%, what are the proceeds ? 

Face of the note 1500. 

Interest for 4 mo. at 5% 8.33 

Amount due at maturity $508.33 

Discount for 122 da. at 6% 10.34 

Proceeds $497.99 

In computing the discount the bank usually counts the actual number 
of days a note has to run, excluding the day of discount but including the 
day the note is due, as shown in the problems on this page. 

The manufacturer may not need the money Sept. 1 and may 
keep the note, letting it draw interest. But if he needs the 
money Sept. 16 he then discounts the note, and we have 

Face of the note $500. 

Interest for 4 mo. at 5% 8.88 

Amount due at maturity $508.38 

Discount for 107 da. at 6% 9.07 ' 

Proceeds $499.26 

Federal Reserve Bank. If the banks wish to borrow money 
they may do so, subject to certain restrictions, from the federal 
reserve banks established by the government. 

The technical details of such banks do not concern the schools, being 
too remote from the ordinary interest of pupils and of most citizens. 
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DISCOUNT ON NOTES 

Find the discounts and the proceeds on the following notes^ the 
notes drawing no interest: 

1. $750, 60 da., 5%. 10. *125.50, 60 da., 6%. 

2. *225, 60 da., 5%. 11. *275.25, 60 da., 6%. 

3. *500, 60 da., 6%. 12. $375.50, 90 da., 6%. 

4. *450, 60 da., 5%. 13. $457.50, 30 da., 5%. 

5. $225, 90 da., 5%. 14. $296.50, 80 da., 5%. 

6. $5575, 90 da., 6%. 15. $287.60, 90 da., 5%. 

7. $7500, 80 da., 5%. 16. $375.40, 90 da., 5%. 

8. $4750, 80 da., 6%. 17. $2750, 90 da., 4J%. 

9. $42.50, 80 da., 6%. 18. $8275, 90 da., 4^%. 

19. The discount at 6% on a note for 90 da. is $18.75, and 
on another note for 80 da. the discount is $82.50, neither note 
drawing interest. What is the face of each note ? 

20. A dealer bought $1750 worth of goods, giving his note 
Oct. 4 for 90 da. at 5%. On Oct 10 the holder of the note 
discounted it at 6%. Find the proceeds. 

Find the discounts and the proceeds on the following notes : 

Face Date Note Rate of Date of Rate of 

OF Note of Note Due Interest Discount Discount 

21. $800 July 1 July 81 4% July 16 6% 

22. $800 Sept 1 Oct 81 5% Sept 11 6% 

23. $550 Oct 1 Dec. 80 4% Dec. 2 6^ 

24. $325 Mar. 1 Apr. 80 5% Mar. 17 6^ 

25. $1000 Nov. 1 Dec. 1 6% Nov. 1 6% 

26. $1250 June 1 Aug. 30 5% July 23 5% 
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USING WHAT YOU HAVE LEARITXD 

1. Find the interest on |1750 for 60 da. at 6%, first by the 
Six-Per-Cent Method, then by cancellation, and finally by the 
ordinary method of finding the interest for 1 yr. and then for 
the fractional part of a year. Write a statement telling the ad- 
vantage of the Six-Per-Cent Method over the other methods. 

2. Using the three methods mentioned in Ex. 1, find the 
interest on *675 for 90 da. at 6% ; on *1425 for 30 da. at 6%. 

3. A firm wishes to borrow about $5000 for 60 da. The 
bank offers to lend it at 6%. If the firm gives its note for 15100 
and discounts this, how much more than $5000 will the firm 
actually receive after the discount is paid ? 

4. A real-estate dealer buys some property for $15,000. He 
pays $4800 down and borrows the balance at his bank, giving 
a 90-day note at 6%. How much discount must he pay? 

6. How much greater, if any, is the discount on a note for 
$1250 discounted for 60 da. at 6% than the discount on a note 
for $2500 discounted for 30 da. at 6% ? 

6. A man borrows $4875. If he gives a note for $4900 for 
30 da. at 6%, will the proceeds be more or will they be less than 
the amount he needs ? How much more or how much less ? 

7. On Apr. 1 a dealer buys 16 automobiles at $1285, paying 
$8060 cash and giving a 90-day note at 6% for the balance. 
If the manufacturer who holds the note discounts it at 6% on 
Apr. 16, what are the proceeds of the note ? 

8. If a 2% discount is allowed for cash on a bill of $1850, 
and the bank will discount a 30-day note for $1850 at 6%, how 
much does a merchant save by borrowing the money and taking 
advantage of the cash discount ? 
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Draft. A written order by which one person directs another 
to pay a certain sum of money is called a draft 

Explain to the class that a check is a kind of draft. Usually the word 
** check " is used for an order on a bank, signed by any person except a repre- 
sentative of another bank ; the word " draft " is used for an order other than 
a check. A draft may therefore be made by an individual on a company, 
by one bank on another, by a company on an individual or firm, and so on. 
A draft made by a cashier on his own bank is called a cashier's check. 

Commercial Draft. A draft made to secure the payment of a 
debt is called a commercial draft 

The following is a form of commercial draft payable at sight : 



Dayton, Ohio, <S^&6^. 16, iG^d 

AT SIGHT pay to ttie order of 

G/^/i& S^OlqZ (Aationat BoA^k ot JboAfto^yi %7S6.— 

^&v-e/yv kiA/yulv&cL thAAtAf-j^vV'& ^ Dollars 

To 3fv& ^a^^ R&cfiAZeA^ ^o. 

foAyL&Q. Z, 74M^ cP&V f. //. ^ 

^Z&v-etouruif €,ku> 



Parties to a Draft. Here the Cash Register Company is the 
drawer^ Mr. James X. Wye is the drawee^ and the First National 
Bank is the payee. 

Explain to the class that the Cash Register Co. deposits this draft with 
the First National Bank, which sends it to some bank in Cleveland. The 
Cleveland bank collects the money from Mr. Wye and sends its own draft 
to the Dayton bank. The Dayton bank then notifies the company that 
the draft on Mr. Wye is paid, and the amount, called the proceeds of the 
draft, is added to the company's account in the First National Bank. This 
is a convenient method of collecting money. The bank usually charges 
the drawer a small commission for this work. 
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Trade Acceptance. There has recently come into extensive use 
the acceptance of a draft payable some time in the future ; that 
is, a time draft If this is for goods purchased it is called a trade 
acceptance. The following is a common form for such a draft : 



New York,. June 6, 19 23 — . No, 386 

t : : 1 I 
^ Sixtv days 4 AiTER;...^^-.dat6 ...PAY TO 



THE ORDER ^P.....« ^ .^....owselvea...... «.......-. 

Four hpidred; f If ^^ :?ry:rr:r|rrr: ;| >OLLARS ($450.26) 

f^ ^: 5 fe I ^ 

TBI OBLIO^Oir or TVS ACCEPtOR Hlttor AMUS OUT Or TBt POBCBASt 09 GOODS nOM TBB 
DBAWXS. Igi OBAWBie MAT ACCEPT THABILL l^AlMBLB VI^AITY BAITX, BABKBB, OB TBVR COXPAVr 

p\ O ur xns vbixbd4vaxbs which lui mat dbsipbatb^ 

5 S S' 3 ^ ^ 
To R. E. Smn ffl) .1 ^ .4...//. ^. ^(yyve^ ^. 

J tr t . : 

:..i21 l^y S§eet..| \ Bt €. R. Jbv&w- 

Aftanyf' N.Y?. !... ^ 



V 



Explain to the class that a wholesale dealer will send such a draft with 
the invoice. If at once accepted by the drawee, he signs the acceptance 
across the face. The draft may then be discounted by the dealer, who will 
thus get his money immediately, less the discount, even though the goods 
were sold on 30 da. or 60 da. credit. 

We found on page 174 that notes sold to a bank at a dis- 
count are called commercial paper. In the same way drafts and 
trade acceptances that are discounted in this way are also called 
commercial paper. 

Trade acceptances have a great advantage over the old method 
of letting accounts run for a long time. By this method a manu- 
facturer does not have to carry a large number of accounts on 
his books, but transfers all these details to his bank. 
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DRAFTS AND ACCSPTANCBS 

1. A miller in Seattle bills some flour at '* 30 da. net, covered 

by trade acceptance." The bill is for ^500, and the buyer writes 

his acceptance on a 30-day draft, sending it back to the miller. 

The miller discounts the acceptance, that is, the accepted draft, 

at i% per month, the same day. What are the proceeds? 

Pupils are not expected to learn all the details of these commercial 
transactions, but a single problem of this kind will give some idea of the 
general plah of collecting by the use of accepted drafts. 

2. A draft dated Aug. 8, at 30 da. sight, for (975, is accepted 
Aug, 10 and is discounted Aug. 16 at 6%. What are the 
proceeds of the draft? 

To find the period of discount subtract the number of days from Aug/10 
to Aug. 16 from the number of days that the draft runs. 

3. A draft dated Sept. 1, at 30 da. sight, for ^350, is accepted 
Sept. 4 and is discounted Sept. 7 at 6%. What are the proceeds 
of the draft ? 

4. A draft dated Apr. 2, at 60 da. sight, for $725, is accepted 
Apr. 7 and is discounted Apr. 12 at 6%. What are the proceeds 
of the draft ? 

5. A draft dated Oct. 15, at 60 da. sight, for $1225.75, is 
accepted Oct. 19 and is discounted Oct. 25 at 6%. What are 
the proceeds of the draft? 

6. A draft dated Feb. 7, at 90 da. sight, for $1675.50, is 
accepted Feb. 14 and is discounted Mar. 16 at 5%. What are 
the proceeds of the draft ? 

7. A manufacturer sells a bill of goods amounting to $725.50 
at list prices, discounted at 10%, 5%, and draws on the buyer at 
60 da. sight The buyer accepts the draft, and it is discounted 
10 da. later at 6%. Write the draft and find the proceeds. 
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COLLECTING BY DRAFT 

1. The Westinghouse Linen Company draws on R. T. Dow 
for $150. The banks charge 0.2% for collection. What are the 
proceeds? Write the draft. 

2. Robertson Bros, draw on J. P. Shipley for ♦ST.SO. The 
bank charges 10^ for collection. The charge for collection is 
what per cent of the face of the draft ? 

3. A. F. Rowe owes M. S. Stanton for 2 doz. suits @ $271.50 ; 
1 J doz. suits @ $234 ; 7J doz. pairs trousers @ $40. Stanton 
draws on Rowe for the money, and the bank charges him $1.25 
for collecting. What rate is this ? 

4. Suppose William Bentley of Winnipeg owes you $250, and 
you draw on him for this amount. Write the draft, payable to 
the order of some bank near your home. If the bank charges 
-^^ for collecting, what are the proceeds? 

5. A manufacturer sells goods amounting to $1672.25 at list 

prices, discounted at 8%, 3%, and draws on the buyer at 

60 da. sight. The buyer accepts the draft, and it is discounted 

5 da. later at 5%. Write the draft and find the proceeds. 

It may be stated informally to the pupils that the new use of trade 
acceptances tends to do away with chain discounts like 8, 3; that is, 8%, 
3 %. Manufacturers are coming to list their goods at ** 30 da. net, subject 
to trade acceptance," or " J% for cash by return mail," or in some similar 
way. The prices are thus more easily computed and the manufacturer's 
bookkeeping is much simplified. Problems like Ex. 5 will, however, long 
continue to be practical. 

6. A jobber sells goods amounting to ♦2737.50 at list prices, 
discounted at 15%, 8%, 8%, and draws on the buyer at 90 da. 
sight. The buyer accepts the draft, and it is discounted 30 da. 
later at 6%. Write the draft and find the proceeds. 



EXCHANGE 181 

Paying Bills at a Distance. If you owe money to a merchant 
living in another place from whom you have ordered a baseball, 
tennis racket, book, or other article, you may send the money 
by a registered letter. You will be more likely, however, to 
pay the bill by a money order. A man who had an account at 
a bank would be apt to pay the bill by a check or by a draft. 

Exchange. The payment of money by means of checks, money 
orders, or drafts is called exchange. 

Paying by Check. If a man sends his check for the amount 
owed, the creditor will deposit the check in his bank. This bank 
will send it to the debtor's bank for collection, and may charge 
a small amount for the trouble. 

Paying by Money Order. A money order may be purchased 
at the post office, or from an express company, or, at consider- 
able expense, money may be telegraphed. Postal or express 
orders may be sent to the creditor, who can then obtain the 
money at his post office or express office. The extra cost of 
postal money orders is as follows: 

For sums not exceeding (2.50, 80; from $2.51 to $5, 5^ 
♦5.01 to *10, 80; *10.01 to *20, 100; $20.01 to $30, 120 
♦30.01 to *40, 150; *40.01 to *50, 180; *50.01 to $60, 200 
♦60.01 to (75, 250; (75.01 to (100, 300. 

POSTAL MONEY ORDERS 

All work oral 

Umtg the above listy state the total cost of money orders for : 

1. ♦31.50. 4. ♦86.50. 7. ♦16.30. 10. ^60. 

2. ♦19.90. 5. ♦92.30. 8. ♦90.50. 11. ♦SO. 

3. ♦52.75. 6. ♦69.95. 9. ^75.50. 12. ♦lOO. 
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Paying by Bank Draft. One of the common methods of pay- 
ing a debt due in another place is by means of a bank draft. 



MERCHANTS NATIONAL BANK OF AUSTIN 

No. J^8/0^ Austin, Texas, fulif 6, ViS3 

Pay to tLe order oi, fokrv RoI^aI^. $/<?.- 

To 

Tk* diemicaJ XKattotuJ Bank ^. B. ^'wuXA. 

Kew York City Cm1,« 



iier 



A draft is the same as a check, except that it is made by the 
cashier of some bank and is drawn on another bank. As stated 
on page 177, one form of draft is called a cashier's check. 

Banks usually charge a small premium on the face of the 
draft. Thus, the above draft at 0.1% premium would cost 
♦78.75 plus the premium at 0.1% of ♦78.75. The bank would 
probably charge 10^ to make a convenient amount, making 
the draft cost *78.85. 

If John Roberts, who purchased the above draft, owed Robert 
Jones the money, he could indorse the draft in the way shown 
in this illustration. Mr. Roberts 
would give or send the indorsed 
draft to Mr. Jones, who would 
then collect the money through 
his own bank. 

Drafts which are drawn on 



^aif to- tA& (yuiiA, o^ 
Rot^-CAZ fon&^ 



large money centers are usually cashed for regular customers 
of the bank without any charges for collection. 
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PREMnJMS ON DRAFTS 

1. How much will a draft for $300 cost at \% premium ? 

2. How much will a draft for ^3200 cost at 0,1% premium ? 
a draft for ^2500 at -^% premium? 

3. How much will a postal money order for JST.SO cost? 
for $62.75? for *14.30? for *86.50 ? for $75.40? 

4. How much will a Camden merchant pay for a draft on 
Chicago for $4000 at 40^ premium per $1000? 

5. When the government charges 80^ per $100 for a money 
order, what per cent premium does it charge ? 

6. A draft cost a merchant $2752.75, including 0.1% pre- 
mium. Find the face of the draft and the premium. 

7. A draft cost a merchant $3751.50, including the premium 
of 40^ per $1000. What was the face of the draft? 

8. If a man owes bills of $250, $150, $100, and $350 to 
diflferent jobbers from whom he bought goods, what is the total 
cost of drafts for these amounts at 0.1% premium? 

9. Which is cheaper for you if you owe $75 for some goods, 
to send a money order or a draft on which you have to pay 150 
premium? How much cheaper? 

10. It costs 100, besides the regular postage, to register a letter. 
If the letter is not delivered the government will pay the loss, 
up to $50. If you owe $22, is it cheaper for you to send it by 
registered letter or by money order ? How much cheaper ? 

11. -If you owe $100 to a manufacturer at a distance, from 
whom you have bought goods, in what manner would you make 
the payment? Tell why you would make it in that way and 
how much it would probably cost. The premium on a draft 
'may be taken at the common rate of 0.1%. 
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Rate of Exchange. A money order is always sold at a slight 
premium, and this is usually the case with a bank draft, as 
already stated. In each case the rate of the variation from the 
face is called the rate of exchange. 

If the exchange is added to the face, exchange is said to be 
at a premium^ as we have already seen. If there is no exchange, 
exchange is said to be at par. If the exchange is deducted from 
the face, exchange is said to be a^ a discount. 

For small sums, say for $500 or less, New York, Chicago, 
or Philadelphia exchange usually sells at a premium of about 
0.1%. This is to pay the bank for its trouble and for the expense 
of shipping the money when its balance in these cities gets low. 
Banks usually buy such drafts from their depositors at the face 
value, thus making no charge for cashing them. 

For large sums the rate of exchange varies. If the Chicago 
banks owe the New York banks #2,000,000, they must send that 
amount by express, an expensive proceeding. If a man in Chicago 
at that time wished to buy a draft on New York for $30,000, 
they would charge him more than usual because they would have 
to express that much more to New York ; but if a man in New 
York wished to buy a draft on Chicago, he might buy it for less 
than $30,000 because the bank would get its money at once, and 
the risk and expense of transmitting it would be saved. 

The premium or discount is usually quoted at a certain per 
cent of the face of the draft, varying at present from about 
^^^% to \% ; but sometimes as so much on $1000, a fraction of 
$1000 counting as $1000. In the latter case the quotation of 
tV% premium is the same as that of 25^ premium. 

The explanation of the Clearing Hotise, a place where bank officials of 
a city meet daily to exchange drafts and checks and to pay balances due 
one another, if given at all, should be given orally. 
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SZCHANGS ON DRAFTS 

Find the cost of the follomng drafts : 

1. $3756.70, at par. 4. ♦3500, 0.1% discount. 

2. $750, 0.2% premium. 6. $6750, ^^% premium. 

3. $2450, 0.1% premium. 6. $17,500, 0.2% discount 

7. What is the cost of a draft on San Francisco for $5200 
at ^% discount? Write the draft. 

8. What must be paid in Rahway for a draft on Chicago 
for $3400, exchange being at ^% premium? 

9. A draft for $4800 was bought for $4794. Was exchange 
at a premium or at a discount ? What was the rate ? 

10. When a Boston draft for $35,000 can be bought in New 
Orleans for $34,930, is exchange at a premium, at par, or at a 
discount ? What is the rate ? 

11. If J. R. Glover draws on J. B. Thornton for $250, and 
the banks charge 0.1% for collection, what are the net proceeds 
that Glover will receive ? Write the draft. 

12. My agent in Toronto sells a house for me for $2500. He 
charges 2% commission, and the bank charges $2.50 premium 
for a draft for any amount between $2000 and $2500. What 
sum does he remit to me ? 

13. A telegraphic money order costs twice the rate for a 
ten- word message, plus 1% premium on the face. A ten-word 
message from Trenton \o Kansas City costs 50^. How much 
will a telegraphic money order for $375 cost ? 

14. Mr. Edgcomb of Denver owes Mr. Nourse in that city 
$3243.24. Mr. Nourse has gone to New York on business and 
asks that the money be sent, less the cost of exchange. If 
exchange is at 0.1% premium, what is the face of the draft? 
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Foreign Money. If an importing house or a private individual 
receives a bill of goods from abroad, this bill must ordinarily 
be paid in the money of the country from which it came. This 
may be done by postal money order, up to a certain amount; 
by express money order, issued by an express company; by 
telegraphic money order; or, as is usually the case, by bank 
draft. Foreign drafts are often called bills of exchange. 
* Bills of exchange, like domestic drafts, may be above par 
(when exchange is at a premium), at par, or below par (when 
exchange is at a discount). 

The most important units of value in countries whose cur- 
rency, like that of the United States, may be called international 
are as follows : 

In the British system 

1 pound (£) = 20 shillings (s. or /) = 240 pence (d.) 
= 14.8665 = about |5 

In the French, Swiss, and Belgium system 

1 franc (f r.) = 100 centimes (c.) = 19.3^ = about 20^ 

The Italian system is the same except that the franc is called a lira 
(le'rS,), and the centime is called by its Italian name. The same system 
of value is used in Spain and Greece, the names being changed. 

1 German mark (M.) = 100 pfennigs (pf.) = 23.8^ = about 25^ 
1 Japanese yen (¥) = 1 Mexican peso (P) = 49.8^ = about 50^ 

British exchange, often called sterling exchange, is quoted at dollars 
to the pound (4.88 meaning that $4.88 will buy a bill of exchange for £1). 
If English exchange is above 4.8665, exchange is at a premium ; if below, 
it is at a discount. 

French exchange is quoted either at francs to a dollar (5.15 meaning 
that $1 will buy a bill of exchange for 5.15 fr.) or at cents to the franc 
(19.7 meaning that 19.7^ will buy a bill of exchange for 1 fr.). 

War conditions have seriously affected the above relative values, and it 
may be some years before they will again be normal. 
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FOREIGN MOnST 

1. An importing house buys a bill of goods in Sheffield, 
England, amounting to j£180 10s. Exchange being 4.80, how 
much will a draft cost for this amount ? 

Take £180.5 for £180 10 s., and notice that a draft for £1 costs $4.80. 

2. A merchant buys a quantity of silk in Lyons, France, 

amounting to 7850 fr. 20 c. Exchange being 5.05, how much 

will a draft cost for this amount? 

Take 7850.2 fr. for 7850 fr. 20 c., and notice that at the given rate of 
exchange a draft for 5.05 fr. can be bought for $1. 

3. How large a draft on London can be bought for $1205 
when exchange is 4.82? 

4. How large a draft on Paris can be bought for $12,500 
when exchange is 5.28 ? 

5. A merchant imports goods costing j£348 6 s. What is the 
cost of a bill of exchange at 4.82 ? 

6. An importer buys a shipment of Lyons silk to the value 
of 54,750 fr. What will a bill of exchange cost at 5.20 ? 

Taking 25 ff to the shillinff, expreBB approximately in 9ur 
money : 

7. 15s. 6d. 8. 17s. 9d. 9. 35s. 8d. 10. 12s. 4d. 

Taking 45 to the pounds express approximately in our money : 
IL £17 8s. 12. X24 9S. 13. £62 6s. 14. £125 10s, 

Taking 5fr. to the dollarj express approodmately in our money : 
15. 75fr. 50c. 16. 19fr. 20c. 17. 72fr. 75c. 18. 34,870 fr. 

Taking 2¥to the dollar^ express approximately in our money : 
19. 850 ¥. 20. 7500 ¥. 2L 87,280 ¥. 22. 52,725 ¥. 

88 
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Other Banking Information. The information already given 
relating to banks and banking covers all the facts that the 
citizen ordinarily needs and all that have arithmetical features 
of importance. There are, however, a few other facts which, 
although not relating to arithmetic, the pupil may care to know. 

Certified Check. If a man wishes to pay by check, and there 
is any doubt as to his having the money in the bank with which 
to pay the check when it is presented, he may have the check 
certified. To do this he takes it to the bank on which it is drawn 
and has the cashier, or some other officer who is empowered to 
do so, stamp across the face the word ** Certified" and place 
the date and the officer's signature below. This means that the 
bank guarantees the payment of the check. 

Letter of Credit. If a person is traveling, either in this country 
or abroad, it is necessary for him to obtain money in various 
places; otherwise he would have to carry a large amount of 
money with him and run the risk of theft or loss. One of the 
methods employed is that of carrying a letter of credit For 
example, the person may deposit 15000 with a bank that sells 
letters of credit, and this bank will, for a reasonable compensa- 
tion, usually 1% or less, give him a letter, signed by the bank 
officials and addressed to a large number of other banks telling 
them that it guarantees the payment of any drafts drawn by 
him up to 15000. 

When a draft is drawn on a letter of credit, the bank that pays the 
money writes on the letter a statement of the amount drawn. The holder 
of the letter is identified by his signature, which is either on the letter or 
in a book of instructions accompanying the letter. 

Express money orders and bankers' checks are often used in 
place of the letter of credit, but the principle is the same. 
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RSVIBW PROBLEMS 

1. Find the amount of principal and interest of |500, com- 
pounded semiannually at the rate of 4%, for 5yr. 

2. A man deposits |750 in a sayings bank on July 1, 1921. 
His further deposits are as follows : Aug. 1, 1921, ^30 ; Sept. 15, 
1921, 125 ; Dec. 31, 1921, *100 ; June 15, 1922, *50. He draws 
out money as follows : Oct. 12, 1921, *40 ; June 20, 1922, *75 ; 
Aug. 2, 1922, *20 ; Aug. 15, 19^2, *30 ; Sept 12, 1922, *25. 
Every three months, on Jan. 1, Apr. 1, July 1, and Oct. 1, the 
sayings bank pays 1% on the smallest balance for the preceding 
quarter. Find his balance on Jan. 1, 1923. 

3. Make out a deposit slip for the following deposits, naming 
some bank in your yicinity: bills, #575; silver, |72.25; checks, 
♦48.25, 172.50, 161.30, 1227.52, and 186.95. If your balance 
was 1326.42 before the deposit, how much was it after ? 

4. A merchant's balance the first of the month was |1725.60. 
He has since deposited 137.50, ♦296.75^ #21.30, ♦572.32, and 
♦217.65. He has given checks for ♦128.92, . ♦27.36, ^273.96, 
♦78.76, and ^18.92. How much is his present balance ? 

5. Make out a 90-day note for ^1250, dated today and 
payable to R. P. Foster, or order, at some bank in your vicinity. 
If this note is discounted today at 6%, what are the proceeds ? 

6. Which is the greater, the proceeds of a note for ^750 for 
one year, drawing interest at 6% and discounted on the day of 
its date at 5%, or the amount of a note for ^700 for one year 
at 6% ? How much greater? 

7. Mr. WoodhuU lends Mr. Baker ^750 on June 5, 1921, at 
6%, due in 6 mo., taking his note. On Sept. 5, 1921, Mr. Wood- 
hull discounts the note at a bank at 5%. Find the proceeds. 
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8. Mr. Collins goes abroad with a letter of credit for £1000. 
When in London be needs £50 and finds that on that day 
exchange is quoted at |4.35 to the pound* Find the value in 
our money of the indorsement on his letter of credit. 

It will be noticed that this rate, $4.35 to the pound, is lower than the 
normal rate of gold exchange, which is approximately $4.87. Since the war 
most European rates of exchange have been below normal. This is partly 
because these countries are heavily in debt to us for money borrowed. 

9. Suppose that you send to New York for some uniforms 
for the Boy Scouts or the Girl Scouts, and the bill is $72.60 ; 
and suppose that you wish to pay the bill by sending an express 
money order to the dealer. The rate charged by the express 
company is 25^ on sums from $60.01 to $75. If the postage is 
4^ on the two letters that you write, and the express is $2.30, 
how much will the uniforms cost ? 

10. Write a draft for $275 payable 15 da. after date, address- 
ing it to someone who, we may suppose, owes you that amount 
of money, and make the draft payable to the order of some 
bank with which we may suppose you to do business. 

11. Write a draft for $750 payable 10 da. after date, address- 
ing it to some dealer in a distant city who, we may suppose, 
has bought goods from you to that amount, and make the draft 
payable to the order of some bank. 

12. Find the proceeds of a 30-day trade acceptance for $1250 
discounted for the entire time at 5%. 

13. Find the proceeds of a 60-day trade acceptance for $2500 
discounted for 50 da. at 6%. 

In this review, or earlier in this chapter, pupils should be encouraged to 
tell what plans they have for saving money and in what form of invest- 
ment they would put their money if it amounted to a considerable sum. 
The subject is discussed more fully on page 237. 
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n. OUR DUTY TO THE GOVERNMENT 

What we owe to the State. When we speak of what we owe 
to the State we mean not only to that one of forty-eight states 
of the United States in which we Uve but also to the whole 
country. The United States and our own particular state edu- 
cate us, protect us, build our roads for us, erect our school- 
houses, keep our public buildings in repair, and make the 
conditions of our life such as to give us a chance in the world. 

In return we owe it to the State to help support it, to give 
money, service, and, if necessary, our health and even our lives 
to make it strong and safe not merely for ourselves but for 
those who come after us. 

One of the ways in which we may help in supporting the 
State is through the payment of taxes. 

Meaning of Taxes. Some boys in school wanted to organize a 
baseball team. They found that for ^4 a month they could rent 
a piece of land for a baseball field, and decided that they needed 
♦5.50 at once for balls and bats. Each boy bought his own suit, 
but they had to raise 19.50 for the first month. They decided 
that ten boys should be allowed to join and that each should 
pay his share, which was 95^ for the first month. This 95^ was 
a tax upon each member of the club. 

A class wished to buy a picture for the schoolroom. There 
were 30 pupils in the class, and the picture they desired cost 
13.90. Each pupil agreed to pay his share. A committee was 
appointed to raise the money, and each member of the class 
was taxed 13^. Here the total tax on the class was |3.90, the 
tax on each pupil was 130, the committee levied a tax of 13^ 
on each pupil, and a collector collected the money. These are 
the terms that are used in connection with taxes in general. 
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Taxes In a Village. A village needed |15,000 for building a 
new schoolhouse, and its citizens voted to raise the amount bj 
a tax. The sum was so large that it would not be fair to make 
each citizen pay the same amount, so each one was required to 
pay according to the value of his property. In this way those 
who had much property were taxed more than those who had 
little property. A man who owned |10,000 worth of property 
was required to pay twice as much tax as one who owned 
15000 worth of property and to pay half as much tax as one 
who owned property to the value of ♦ 20,000. 

Taxes In a City. It costs a large amount of money to pay all 
the expenses of a city. The streets have to be cleaned, lighted, 
and kept in repair; the policemen have to be paid; the fire 
department has to be kept up; the city buildings have to be 
cared for; the city officers have to be paid; the schools have 
to be supported; the parks have to be kept in good condition 
and besides all these there are many other expenses. 

For example, suppose that all the expenses of a certain city 
amount to ^50,000,000 a year. If the property of the citizens is 
aaaeaaed (valued) at 12,500,000,000, each dollar of real property 
(land, buildings, trees, etc.) and each dollar of personal prop- 
erty (money and movable goods) ought to pay an amount equal 
to 150,000,000 + 2,500,000,000, or 10.02. That is, for every 
dollar that a citizen owns he should pay a tax of 2^. 

Tax Rate. Upon the assessed valuation a certain tax rate is 
fixed by the city authorities. The words " tax rate " are often 
used to designate the number of cents of tax on each dollar of 
assessed valuation of the property, or the number of mills of tax 
on each dollar of assessed valuation, or the numier of dollars on 
each JlOO or on each |1000 of assessed valuation. 
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Finding the Tax Rate. If a village with an assessed valuation 
of 13,200,000 must raise |16,800, what will be the tax rate ? 

♦16,800 -I- 3,200,000 = *0.005 J. 

That is, for every dollar of prop- 
erty that a person living in the village 
owns he must pay 5^ mills of tax. 
Although, as we have seen, the mill 
is not coined, it is sometimes used 
for such purposes as this. 

Finding the Tax. After the tax rate has been determined for 
the village, city, county, or other political division, the tax of 
each taxpayer can easily be found. 

If a man's property is assessed at *12,000, for example, and 
the tax rate is 5^ mills, he must pay 5^ mills on every dollar ; 
that is, he must pay 12,000 x 5^ mills, or, what is the same 
thing, he must pay 0.005J x #12,000, which is 168. 

The method of collecting taxes varies so much in different states that 
the teacher should have the pupils inquire about it at home. 

TAX RATES AND TAXES 

1. If the tax rate is 8 mills on |1, what is the tax of a man 
whose property is assessed at JSOOO ? 

2. If the tax rate is |2.18 on |100, what is the tax of a 
man whose property is assessed at 18000 ? 

Find the taxes paid on the following^ at the rates specified: 

3. 18500, 7J mills on *1. 4. *16,500, 11.46 on *100. 

5. The assessed valuation of a city is 175,000,000 and the 
total tax levied is ♦1,845,000. Find the tax rate, expressing it as 
so many dollars and cents on each |1000 of assessed valuation. 
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COMPUTING TAXES 

1. The tax rate is 9.6 mills. What is the tax on property 
assessed at |6800? 

2. The tax rate is |2.20 on |100. What is the tax on prop- 
erty assessed at |22,800 ? 

3. The tax rate is ♦12.30 on llOOO. What is the tax on 
property assessed at ^12,500 ? 

Find the tax at 5^ mills on each of these amounts : 

4. 16500. 7. 17675. 10. *24,400. 13. 123,250. 

5. 18750. 8. 112,000. 11. ♦23,500. 14. *18,875. 

6. 14875. 9. *16,500. 12. *31,100. 15. *45,250. 

Find the tax at $21 AO on $1000 on each of these amounts : 

16. 14500. 20. 17000. 24. #6750. 28. ♦32,500. 

17. 16500. 21. 14550. 25. |8500. 29. |38,500. 

18. 18000. 22. 18750. 26. |12,000. 30. |45,250. 

19. 14600. 23. 19750. 27. 125,000. 31. 175,750. 

32. If the state tax is 1.1 mills, the county tax 3.6 mills, and 
the village tax 4.2 mills, what tax must a man pay on 18000 ? 

33. A man died, leaving an estate valued at |23,750, of which 
122,000 was willed to his children and the rest to his nephew. 
Under the laws of his state there is no inheritance tax to be 
paid by children, but 4% must be paid by the nephew. What 
inheritance tax must be paid by the nephew ? 

The details of the inheritance tax vary in the different states. 

34. If a man's tax is |195 and the rate is 13 mills on a dollar, 
find the assessed valuation of his property. What is the assessed 
valuation of the property of a man whose tax is 1234 ? 
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Tax Table. To assist them in their work of calculating taxes 
after the tax rate has been determined, assessors usually prepare 
a tax table similar to the following table, which is arranged for 
17.8 mills on a dollar, or *1.78 on llOO, or *17.80 on llOOO: 









Tax Table. 


Rate 


17.8 Mills on 


♦1 











1 


2 


3 


4 


6 


6 


7 


8 


9 





.000 


.0178 


.0366 


.0634 


.0712 


.0890 


.1068 


.1246 


.1424 


.1602 


1 


.178 


.1968 


.2136 


.2314 


.2492 


.2670 


.2848 


.3026 


.3204 


.3382 


2 


.356 


.3788 


.3916 


.4094 


.4272 


.4460 


.4628 


.4806 


.4984 


.6162 


3 


.634 


.6618 


.6696 


.6874 


.6062 


.6230 


.6408 


.6686 


.6764 


.6942 


4 


.712 


.7298 


.7476 


.7664 


.7832 


.8010 


.8188 


.8366 


.8644 


.8722 


5 


.890 


.9078 


.9266 


.9434 


.9612 


.9790 


.9968 


1.0146 


1.0324 


1.0602 


6 


1.068 


1.0868 


1.1036 


1.1214 


1.1392 


1.1670 


1.1748 


1.1926 


1.2104 


1.2282 


7 


1.246 


1.2638 


1.2816 


1.2994 


1.3172 


1.3360 


1.3628 


1.3706 


1.3884 


1.4062 


8 


1.424 


1.4418 


1.4696 


1.4774 


1.4962 


1.6130 


1.6308 


1.6486 


1.6664 


1.6842 


9 


1.602 


1.6198 


1.6376 


1.6664 


1.6732 


1.6910 


1.7088 


1.7266 


1.7444 


1.7622 



In this table the first figure of the number of dollars assessed 
is shown in the column at the left, and the second figure is 
shown in the row at the top. Thus, at 17.8 mills on 11, the 
tax on 1100 is 11.78; the tax on 12500 is ♦44.50. 

Illustratiye Problems. 1. How much tax must a man pay on 
property assessed at ^8500, at 17.8 mills on |1 ? 

By the table the tax on #8500 is ♦151.30. This is found at 
the right of 8, the first figure in 8500, and under 5, the second 
figure in 8500. 

2. How much tax must a man pay on property assessed at 
♦17,500, at 17.8 mills on 11 ? 

By the table the tax on #1 7,000 is 1302.60 and the tax on 
♦500 is 18.90. Hence the tax on #17,500 is 1302.60 + 18.90, 
or ♦311.50. 
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USE OF THS TAX TABLE 

1. The tax rate is 17.8 mills. What is the amount of the 
tax on property assessed at |7800 ? 

Have the pupils use the table on page 195. 

2. The tax rate is 10.0178. What is the amount of the tax 
on property assessed at |22,800 ? 

3. The tax rate is 11.78 on 1100. What is the amount of 
the tax on property assessed at |12,500 ? 

4. The tax rate is 117.80 on llOOO. What is the amount 
of the tax on property assessed at 19500 ? 

Using the table on page 195^ find the taxes on property assessed 
at the following amounts: 

5. 17000. 10. 115,000. 15. 155,000. 20. 1125,000. 

6. 17500. 11. 122,500. 16. 175,000. 21. ♦675,000. 

7. 18000. 12. 125,000. 17. #75,500. 22. 1275,000. 

8. 19.000. 13. 132,500. 18. #80,000. 23. #350,000. 

9. #9500. 14. #42,500. 19. #87,500. 24. #875,000. 

25. Taxes in a certain city are payable in semiannual install- 
ments. May 1 and Nov. 1 respectively. If the whole tax is paid 
May 1 a discount of half a year's interest at the rate of 4% per 
annum is allowed on the second payment. How much is due 
on a piece of property assessed at #3000 if the rate is #0.0178 
and the whole tax is paid on May 1 ? 

26. A company owns four parcels of land in four different 
cities, one parcel assessed at #35,000, another at #8000, a third 
at #20,000, and a fourth at #40,000. If the tax rates in these 
cities are, respectively, #21.40, #17.80, #22.60, and #19.90 on 
#1000, what is the total amount of taxes for the year? 
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1. The assessed valuation and highway tax rate on a certain 
farm in Wisconsin for four successive years were as follows : 



In the Yeab 


AB8K88ED VALUATION 


HiOHWAT Tax 
Ratb pbb |1000 


Laud 


Buildings 


1918 
1919 
1920 
1921 


♦4600 
4600 
5000 
5000 


♦1300 
1300 . 
1450 
1450 


♦1.56 
1.78 
2.32 
1.96 



The increase in the valuation of the land and buildings was due 
to the construction of good roads. If the roads had not been 
improved and the valuation of the farm had remained unchanged, 
what would the total highway tax have been for the four years 
at the 1918 rate? How much would the owner of the farm 
have saved on his highway taxes ? 

2. At the end of 1921, after paying the year's taxes, the owner 
sold the farm for its assessed valuation in that year as given 
in Ex. 1. If the assessed valuation in 1918 represented fairly the 
value of the farm on that date and we consider the increase in 
value as due wholly to the building of good roads, did the owner 
gain or lose by their construction ? Determine the gain or loss. 

3. In the same county in Wisconsin in which the farm in 
Ex. 1 was located, it cost |24,000 to maintain 60 mi. of macadam 
road and ^1000 for the maintenance of 55 mi. of concrete road. 
Find the cost per mile of maintaining each type of road. 

4. In Ex. 3 the cost of maintaining a mile of the macadam 
road was what per cent greater than the cost of maintaining a 
mile of the concrete road? 



198 OUR DUTY TO THE GOVERNMENT 

5. A certain county borrowed 11,500,000 for building good 
roads, paying the interest and part of the principal each year. 
For the purpose of making these payments a special tax of 50^ 
on each |100 of assessed valuation of the property in the county 
was voted. If the farms in the county were assessed as worth 
^25 an acre, how much was this highway tax per acre ? 

6. If land referred to in Ex. 5 is rented for |6.25 an acre, 
what per cent of the rent must be paid each year to meet this 
special highway tax ? 

7. If a farm in the county referred to in Exs. 5 and 6 was 
rented at *5 an acre before the good roads were built and at 
^6.25 an acre thereafter, what was the per cent of gain on the 
rent of the farm ? Considering the special tax paid in Ex. 5, 
what was the per cent of net increase in the rent of the farm ? 

8. In the case of the farm referred to in Ex. 7 the taxes 
per $100 of assessed valuation were as follows : school tax, 300 ; 
county, state, and township tax, 200; total highway tax, 62|^0. 
The $1.25 increase per acre in rent of the land was how many 
times as great as the total tax per acre ? 

9. In a county where the highway tax is $1.62 per $1000, 
how much must a man pay who owns 160 A. of land assessed 
at $60 an acre and 80 A. assessed at $75 an acre ? 

10. In Ex. 9 what is the average highway tax per acre on 
the entire property? 

11. A certain county borrowed $1,750,000 for building good 
roads. In order to pay the interest on the loan and gradually to 
pay back the principal, it was decided to levy a tax of $2.50 
on each $1000 of assessed valuation of property. If the assessed 
valuation of Mr. Johnson's land is $6250 and that of his build- 
ings is $2500, how much is his total highway tax ? 
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Expenses of the United States Goyemment. The expenses of 
the United States goyemment naturally yary from year to 
year, and the enormous increase due to the war has made it 
impossible to tell what the expenses will be in the next few 
years. Whateyer they are, it is our duty to raise the money 
to pay the debts of the goyemment and to join in the general 
moyement on the part of ciyilized nations to see to it that the 
entire world agrees to giye up war in the future. 

Recently the ordinary disbursements of our goyemment 
ayeraged about ♦41,000,000 a day, or about 115,000,000,000 
a year. This represents an enormous increase oyer our expenses 
before the war. These disbursements will naturally be reduced 
from year to year. Some items of our income and expenditures 
were recently as follows : 

Income, excluding Money Borrowed 

Customs (duties on imported goods) . . . ^184,000,000 
Internal reyenue (income tax, etc.) . . . 3,019,000,000 
Miscellaneous 1,943,000,000 

-Expenditures, excluding Certain War Expenses 

War Department $10,225,000,000 

Nayy Department 1,573,000,000 

Pensions 220,000,000 

Salaries and other ciyil expenses • . • 2,232,000,000 

Teachers are advised to ascertain some of the amounts of income and 
expenses for the current year, or to have the pupils do so. The methods of 
raising money by bonds and taxation should also be stated. Manifestly, 
no arithmetic can furnish this information, since the methods of taxation, 
the income of the government, and its expenses will not be settled for 
years to come. 
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Tariff. The United States collects a large part of its income 
by a tax on goods brought into the countiy. This income is 
called ciutoms revenue^ tariffs or dvty. 

Customhouse. Customs revenue is collected at (Mstomhmses. 
These are situated at porU of entry. 

Classes of Goods. Goods imported may be on the free list 
and not subject to duty, as raw silk; subject to (ui valorem 
(on the value) duty, a certain per cent on the value at the place 
of purchase, as books, on which the duty is 15^ ad valorem; 
subject to specific duty, a certain amount per unit of measure, as 
apples, on which the duty is 10^ per bushel of 50 lb. ; subject 
to both ad valorem and specific duty, as perfumery, on which 
the duty is 40^ per pound and 15^ ad valorem. The rates of 
duty are subject to change by act of Congress. 

DUTIES ON IMPORTS 

All work oral 

State the duty on the following : 

1. 700 lb. of firecrackers, duty 6^ per pound. 

2. 1 T. of Roman candles, duty 10^ per pound. 

3. IIOO worth of beads, duty 35%. 

4. 1800 worth of buttons, duty 25%. 

5. $200 worth of dolls, duty 85%. 

6. 1700 worth of furs, duty 40%. 

7. $500 worth of fans, duty 50%. 

8. 12000 worth of jewehy, duty 50%. 

9. 11250 worth of pearls, duty 20%. 

10. 250 doz. pairs of gloves, duty |1 per dozen. 
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USING WHAT TOU HAVE LEARNED 

1. How much is the duty at 20% on needles costing |4850 ? 
Is this specific duty or ad valorem duty ? 

2. How much is the duty on 3500 bu. of barley at 15^ per 
bushel ? Is this specific duty or ad valorem duty ? 

3. Find the duty on 2750 lb. of hops at 160 a pound. 

4. How much is the duty at 10% en horses costing |7565? 

5. How much is the duty on 9750 bu. of oats at 60 a bushel? 

6. A dealer imports 875 lb. of maple sugar from Canada. 
How much is the duty at 80 per pound? 

7. A grocery house imports from Canada some cheese costing 
♦1250. How much is the duty at 20% ? 

8. A dealer imports 2750 lb. of butter. How much is the 
duty at 2^0 per pound? 

9. The duty on honey is 100 per gallon. If a dealer imports 
975 gal., how much is the duty ? 

10. A dealer imported 475 T. of straw, paying duty at the 
rate of 500 per ton. How much duty was paid? 

11. How much is the duty at 15% on 15 sets of Thackeray's 
if^orks which cost j£ 7 a set in England, allowing the normal 
rate of gold exchange, |4.87 to the pound ? 

12. How much is the duty at 15% on 2 doz. sets of Scott's 
works which cost £4t 10s. a set in England, allowing |4.87 to 
the pound as in Ex. 11 ? 

13. How much is the duty at 50% on 2000 yd. of carpet 
invoiced at n.50 a yard? 

14. The duty on cigars is |4.50 per pound, plus 25% ad 
valorem. If the consignment weighs 275 lb. and costs «825, how 
much is the total duty ? 



202 OUR DUTY TO THE GOVERNMENT 

Income Tax. The chief part of the money needed to ran 
the United States government is raised by a tax on incomes. 
Every citizen of the United States, whether residing at home 
or abroad, and every person residing in the United States must 
pay the government a certain per cent of his income above a 
certain amount. This is called the normal rate. Persons whose 
incomes are large have to pay excess taxes, the rate of taxa- 
tion increasing as the amount of income increases. 

The World War made such enormous demands upon the 
resources of our government that the rate of taxation on incomes 
has increased very rapidly within the last few years, and it is 
not probable that the rate will become standardized ac^ain for 
. nu„b» of ye«, .o o„»e. 

For example, if a man has an income of |7500 a year, of 
which 12000 is exempt from taxation on account of his being 
the head of a family, and if the normal rate is 2%, 
his normal income tax is 2% of |5500, or |110. 

Various states also levy income taxes. 

The details of the income tax change so rapidly and the 
rates vary so greatly that the school cannot be expected to 
give attention to them. All that is essential is that the 
pupils shall understand why such a tax is raised, and in a 
general way how it is computed. The rates given in the 
exercise are mere possibilities. It is not necessary to 
go into details concerning surtaxes or exemptions. These details do not 
affect the mathematical treatment, and the pupil would not understand 
them, under present conditions, even if they were presented. 

It may be stated to the pupils that' a considerable part of our national 
revenue comes from taxes on tobacco. This, together with the income tax 
and certain other taxes, constitutes the internal revenue of the government 
In addition to this a large amount comes from the sale of postage stamps, 
but this is all used to pay the expenses of carrying the mails and main- 
taining the post offices. 
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INTERNAL REVENUE 

1. If a man has an income of ^8475.50, of which $1000 is 
exempt from taxation, find his normal income tax at 2%. 

2. In a certain year a special government tax dropped from 
♦89,000,000 to $62,000,000. Find the per cent of decrease. 

3. When the rates were raised during the war, the income-tax 
receipts increased in one year from about $360,000,000 to about 
♦4,000,000,000. Find the per cent of increase. 

4. If a corporation had a net income of $1,374,285 in a 
certain year, and if the normal rate of income tax was 2%, 
how much was the normal tax paid by the corporation? 

5. A man had a net income of $23,000 in a year in which 
the law required him to pay 4% as a normal income tax on 
the first $4000 of his income above $2000; 8% on the rest of 
his income above this amount; 1% on the first $1000 above 
♦6000; 2% on the next $2000; 3% on the next $2000, 
and so on. Compute his total income tax. 

Owing to the rapid changes in the tax laws no such problem should be 
taken as a standard. This is merely a type of problem that is likely to 
arise in the computing of income taxes. 

6. A certain quality of cigar is taxed $3 per 1000, and an 
extra tax of $7 per 1000 is levied. Find the total tax on an 
output of 275,000 cigars. 

7. A certain quality of cigarette is taxed $3.60 per 1000, 
and an extra tax of $1.20 per 1000 is levied. Find the total 
tax on an output of 3,250,000 cigarettes. 

8. When tobacco is taxed at the rate of 8^ per pound, with 
an extra tax of 5^ per pound, what is the total tax on an output 
of 2,758,500 lb. of tobacco ? 

8S 
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The Post Office. We come into close relation with our United 
States government more frequently through the post office than 
in any other way, and there is certain information that everyone 
needs to know about the ordinary matters relating to the mailing 
of letters, papers, and parcels, and to money orders. Some of 
the most important details are as follows: 

In general, the rate is 20 per ounce on letters for the United 
States, Canada, Great Britain, Ireland, and certain other coun- 
tries about which information should be asked at the post office. 
All fractions of a stated weight count as the full weight. 

The rate on letters to all countries to which it is not 2^ per 
ounce is 50 for the first ounce and 80 for each additional ounce. 

On postal cards the rate to places in this country is 10; to 
most foreign countries it is 20. 

On newspapers and periodicals the rate to places in this 
country is 1 for each 4 oz. ; to most foreign countries it is 
10 for each 2oz. 

On other printed matter the rate to places in this country 
or abroad is 1 for each 2 oz. 

A special delivery stamp, for use in this country, costs 10 0. 

A letter may be registered for 100, insuring greater security. 

Parcel post allows for the sending of parcels weighing as 
high as 50 lb., and within a distance of 300 mi. as high as 70 lb. 
The cost of sending by parcel post varies from time to time, 
and inquiry should be made at the post office. Parcels may be 
insured up to |100 each on payment of a small fee. 

The subject of money orders was discussed on page 181 and 
that of postal savings on page 156. 

The above facts are of such value as pieces of general informatioii that 
pupils should he familiar with them. The parcel post rates and the statis- 
tics given on page 205 should not be memorized. 
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Parcel Post. For the purpose of the parcel post (fourth-class 
mail) the country is divided into zones or rings, the center being 
the place at which the parcel is mailed. Roughly speaking, the 
first zone includes distances up to 50 mL ; the second, from 50 mL 
to 150 mi.; the third, from 150 mi. to 300 ml; the fourth, from 
300 mL to 600 mi.; the fifth, from 600 mi. to 1000 mi.; the sixth, 
from 1000 mLto 1400 mL; the seventh, from 1400 mi. to 1800 mL ; 
the eighth, over 1800 mL The rates for small parcels in the first 
few zones were recently as follows, but are subject to change : 



Pounds 


Local 


Zone 1, 2 


Zone 3 


ZONB 4 


Zone 6 


Zone 6 


1 


10.05 


♦0.05 


♦0,06 


♦0.07 


10.08 


10.09 


2 


.06 


.06 


.08 


.11 


.14 


.17 


3 


.06 


.07 


.10 


.15 


.20 


.25 


4 


.07 


.08 


.12 


.19 


.26 


.33 


5 


.07 


.09 


.14 


.23 


.32 


.41 


6 


.08 


.10 


.16 


.27 


.38 


.49 


7 


.08 


.11 


.18 


.31 


.44 


.57 


8 


.09 


.12 


.20 


.35 


.50 


.65 


9 


.09 


.13 


.22 


.39 


.56 


.78 


10 


.10 


.14 


.24 


.43 


.62 


.81 



The pupils should consult this table in the work on page 206. 

Expenses of the Post Office* In a recent year there were 
53,084 post offices in the United States. The total length of all 
the postal routes was 455,439 mL The postmasters received a 
total of about ♦33,600,000. The entire income of the Post Office 
Department was about 1436,000,000, and the expenditures were 
about $363,000,000. The number of ordinary postage stamps 
issued was more than 15,000,000,000. 
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THE POST OFFICE 

Numbers 1 to 15, oral 

State the postage on each of the following : 

1. A letter to Chicago, weight | oz.; weight l|oz. 

A letter weighing | oz. costs the same as a letter weighing 1 oz. 

2. A letter to San Francisco, weight 1 J oz., special delivery. 
This costs the same as a special-delivery letter weighing 2 oz. 

3. A letter to Boston, weight 2^ oz., registered. 

4. A letter to New Orleans, weight 3^oz., registered and 
special delivery. 

5. A letter to France, weight 1 oz., registered. 

6. A newspaper to Galveston, weight 8 oz. 

7. A printed pamphlet to Sacramento, weight 2 oz. 

8. A parcel from Baltimore to Washington, weight 8 lb. 
Estimate the distance by consulting a map. Consult page 205 for the rate. 

9. A parcel weighing 6 lb., sent to a place in the fifth zone. 

10. A parcel weighing 9 lb., sent to a place in the sixth zone. 

11. A letter weighing 1| oz., registered, sent to a place in Italy. 

12. A pamphlet weighing 3 oz., sent to a place in South Africa. 

13. A letter weighing 2^ oz., sent to a place in Holland. 

14. A letter weighing | oz., sent to a place in England. 

16. A parcel weighing 8 lb., sent to a place in the local zone. 

16. In a year in which our population was 105,000,000 we 
used 15,^0,000,000 ordinary postage stamps. Find the average 
number of stamps used by each person living in this country. 

Such figures are, of course, only approximate, but the problem gives 
some idea of the enormous business done by the Post Office Department 
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Goyemment Borrowing Money. In addition to using the taxes 
levied by cities, villages, counties, states, and the general govern- 
ment, as akeady described, these governing bodies often borrow 
money, sometimes on notes but more often on printed promises 
to pay, known as bonds. 

The precise nature of a bond will be considered later. 

The United States could borrow money before the war at from 
2% to 3%, and states could borrow at about 4%, while cities, 
counties, and villages paid a little more. The enormous increase 
in the expenses of the government due to our participation in the 
World War has raised these rates of interest considerably. 

Cities often raise money by special assessments ; that is, if a 
street is to be paved with asphalt the city will require owners 
of property fronting on the street to pay a special assessment in 
addition to their ordinary taxes because of the increase in the 
value of the property affected by the improvement of the street. 

GOVERNMENT BORROWING MONEY 

1. In a certain suburb of Atlanta, with an assessed valuation 
of $650,000, it was decided to expend 112,500 for a school 
building, levying a tax of 5 mills on a dollar to pay part of 
the expense and borrowing the balance at 5%. How much is 
the annual interest charge on the money borrowed ? 

2. When our government borrowed $2,000,000,000 at 3J%, 
how much was the annual interest charge ? 

3. When our government borrowed $4,000,000,000 at 4^%, 
how much was the annual interest charge ? 

4. When our government borrowed $6,000,000,000 at 4J%, 
how much was the annual interest charge ? 
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LIBERTY AND VICTORT BONDS 

1. In June, 1917, our government issued ^2,000,000,000 in 
3J% bonds, this being the First Liberty Loan. These bonds 
were oversubscribed by a little more than 50%. What does this 
mean ? How many dollars of bonds were oversubscribed ? 

2. The government issued ♦3,808,766,150 in bonds, this 

being the Second Liberty Loan of 1917. These bonds bear 

4% interest. How much is the annual interest on these bonds? 

Some of the bonds in each of the first two Liberty Loans were ex- 
changed for later bonds, but these details need not concern the schools. 

3. The Third Liberty Loan, issued in May, 1918, amounted 
to 14,176,516,850 and bears 4|% interest. Find the amount of 
interest paid annually by the government. 

4. The Fourth Liberty Loan was issued in October, 1918, and 
amounted to ^6,989,047,000, bearing interest at 4^%. Find the 
amount of interest paid annually by the government. 

5. The Victory Loan, issued in May, 1919, amounted to 
♦4,500,000,000. Part of the bonds bear interest at 4|% and 
part bear interest at 3|%. If the average rate is 4^%, how 
much is the annual interest charge ? 

6. If a man owns 15000 in Victory Loan bonds of the 4|% 
kind, how much interest does he receive semiannually? 

7. In Ex. 6 how much more interest does the man receive 
semiannually than he would have received if he had invested 
the #5000 in the Fu^t Liberty Loan ? 

8. If a man owns $8500 in bonds of the Fourth Liberty Loan, 
how much interest does he receive semiannually ? 

9. If a man owns #12,500 in bonds of the First Liberty 
Loan, how much interest does he receive annually ? 
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REVIEW OF GOVERNMENT FINANCE 

1. If the tax rate in a cettain city is 19 mills on |1, what is 
the tax of a man whose property is assessed at $12,500 ? 

2. The assessed valuation of a certain city is 187,500,000 
and the total tax levied is |862,500. Find the tax rate, express- 
ing it as so many dollars on each |1000 of assessed valuation. 

3. If the tax rate in a certain city is $1.67 on $100, what is 
the tax on property assessed at $17,500 ? 

4. A man left an estate worth $37,500 and on this the state 
levied an inheritance tax of 3%. How much was left of the 
estate after the tax was paid ? 

5. If the tax rate is 17.8 mills on $1, find by the table on 
page 195 the tax on property assessed at $24,000. 

6. A Wisconsin farmer owns 120 acres of land assessed at 
$120 an acre. The buildings are assessed at $3500. He pays a 
highway tax of $37.59. What is the rate of highway tax per 
dollar of assessed valuation ? 

7. If the tax rate in a certain city is 14.7 mills on $1, what 
is the rate per cent of tax ? 

8. If the tax rate in a city was 1A% last year and is 1.8% this 
year, what is the per cent of increase upon last year's tax rate ? 

9. During the last year of the World War our government 
appropriated $10,225,478,312 for the army, $1,573,468,415 for 
the navy, $2,814,348,267 for forts and fortifications, $2,515,005 
for the Military Academy, $4,315,272,038 for war expenses, 
and $3,000,000,000 to help countries associated with us in war. 
In that year our population was estimated as 104,000,000. Find 
to the nearest dollar the amount of burden that the total of 
these items imposed, on the average, upon each person. 
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IIL LITTLE EXAMINATIONS 

i* 1. Disregarding interest, 11.25 saved a day amounts to how 
much in 5 yr. if one of those years is a leap year ? 

At simple interestj at interest compounded annucdly^ aiid oho 
at interest compounded semiannually^ find the amount of: 

2. $3850, 4yr., 5%. 4. 112,250, 4yr., 4%. 

3. $4850, 5yr., 5%. 5. 128,750, 5yr., 4%. 

ii. 1. Write a 30-day note for $1250, with interest at 6%. 
Find the discounts and the proceeds on the following : 

2. 11275, 2 mo., 6%. 4. 1175.50, 30 da., 6%. 

3. 17550, 3 mo., 6%. 5. 11275.80, 30 da., 5%. 

iii. At the rate of 5^ mills find the taxes on the following : 

1. *3000. 2. 15000. 3. $7500. 4. *15,000. 
Find the taxes on fl4fi00^ at the follomng rates: 

6. 6.2 mills. 6. 17|^ mills. 7. 8.1 mills. 8. 18.3 milk 

Find the duties on goods valued as follows : 

9. 117,500, 15%. 10. $25,750, 25%. 

iv. 1. Find the cost of a draft for $1250 at 0.1% premium. 
Find the cost of each of the following drafts : 

2. 11280, at par. 4. $13,750, 0.1% discount 

3. $1280, 0.2% premium. 5. $26,750, 0.2% discount 

V. 1. Write a 60-day note for $1500, with interest at 5%. 
Fiind the interest on: 

2. $675, for 90 da., at 6%. 4. $824, for 30 da., at 4^f«. 

3. *540,>r 60 da., at 5%. 5. $1860, for 60 da., at ^% 
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IV. REVIEW AND DRILL 
MINIMUM ESSENTIALS 

1. Find the cost of a draft for each amount in columns I and 
III below at each rate of exchange, in turn, in columns II and lY . 



I 


II 


III 


IV 


a *275 


0.1% premium 


♦217.50 


0.3% premium 


b H50 


0.2% discount 


♦316.75 


2V % premium 


e n250 


0.1% discount 


♦425.25 


2^^% discount 


d 11500 


0.2% premium 


♦675.75 


0.4% discount 


e *1875 


0.3% discount 


♦842.36 


0.4% premium 



This gives 100 examples. The teacher should select as many as necessary. 

2. Find the income tax on ^7286.90 at 4%. 

3. Find the tax on ^12,750 at 2.31 mills on a dollar. 

4. Find the annual interest paid by the government on a 
loan of ^6,000,000,000 at 4i%. 

In ' each of the six columns given below perform the operations 
of Exs, 6-20^ carrying each decimal to the nearest hundredth : 



I 


II 


MI 


IV 


V 




VI 


« ifV 


0.23 


41.3 


1.276 


6i 




12,250 


«tV 


0.32 


62.1 


2.007 


n 




13,175 


<>\ 


0.41 


67.9 


3.982 


8f 




16,022 


di. 


0.68 


71.8 


4.871 


H 




19,685 


5. a + J. 


9. 


d — a. 


13. b + c. 




17. 


axb. 


6. b — a. 


10. 


c-^a. 


14. c-b. 




18. 


b-^a. 


1. a + d 


11. 


ex a. 


15. c + d. 




19. 


axd. 


8. a + c. 


12. 


bxd. 


16. d — c. 




20. 


d -T- a. 
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PROBLEMS WITHOUT NUKBERS 

All work oral 

1. How do you ascertain the interest due on the first day 
of the year on an account in a savings bank ? 

2. Which pays the better interest at the same rate if the 
money is left undisturbed for five years, a promissory note or 
deposit in a savings bank? Why? 

3. How do you fill out a deposit slip ? After entering the 
items, what operation do you perform ? How do you make sure 
that the result is correct? 

4. How do you find the discount on a promissory note ? 

5. If a note drawing a certain rate of interest is discounted 
on the day it is made, at the same rate, are the proceeds greater 
than the face, or equal to it, or less ? Why is this ? 

6. How can a manufacturer discount a claim against a dealer 
if the claim is not yet due ? How is the discount found ? 

7. If you know the proceeds of a note and the rate of dis- 
count, how do you find the face of the note ? 

8. If you know the face of a note and the proceeds, how do 
you find the discount? 

9. If you know the face of a note and the proceeds, how do 
you find the rate of discount? 

10. If you change money from a postal savings bank to a 
government bond, how much higher rate of interest do you get ? 

11. If a dealer buys some goods and agrees to pay for them 
in 90 da., with interest at 6%, and the seller takes a note and 
at once discounts it at 5%, will he receive more than the selling 
price, or the same amount, or less ? Why ? 
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PROBLEMS FOR COMPLETION 

1. Suppose that it costs iLOa per square yard to build a 
macadam road. A road is 16 ft. wide and 4| mi. long. 

2. A Michigan farmer has 8100 bu. of wheat to haul to the 
railroad. Before they had good roads on the route it cost 7.1^ 
a bushel to haul it. Over the good roads that they now have 
it costs only 8.80 a bushel. 

3. The duty on paint of a certain kind is 20% ad valorem. 
A man imports a shipment of paint and pays 11750 duty. 

4. The duty on butter is 2|^0 per pound. A dealer imports 
3700 lb. of butter. 

5. In a certain year, according to the government reports, 
the wholesale and retail trade of this country yielded personal 
incomes amounting to $6,026,670,809, and the expenses of the 
\7h0lesale and retail trade amounted to 15,262,829,124. 

6. A man has an income of |9575. He is allowed $2000 
exemption from taxation. The normal income tax is 2%. 

7. John wishes to send his camp kit by parcel post to his 
cousin, who lives in the fifth zone (600 mi. to 1000 mi.). The 
kit, when packed, weighs 47 lb. The rate for 40 lb. is $2.42, 
and it increases 6^ for each pound. 

8. Fred's father bought $4500 worth of bonds of the Victory 
Loan, taking those that paid 4|%. 

9. Mr. James owns a farm assessed at $18,500. The tax 
rate is 7 mills on a dollar. 

10. A wholesale dealer pays $2750 for some fruit and sells 
it for $3800. 

11. In Ex. 10 the dealer's expenses are $180 for shipping, 
selling, and other overhead. 
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ALSRTNB88 TEST 



Copy the following figureB on paper^ and at a given signal ly 
the teacher work rapidly and do precisely what is directed : 



1. 




2. 





*o o o «o 



o 



5. 



n 'O A D 



The teacher should give once and only once all directions for each test, 
using directions different from the following specimens, so that the pupils 
cannot study them in advance. Score as directed on pages 82 and 144. 

In No. 1 write 3 in the space which is in the right-hand circle but 
not in the triangle or the other circle ; also write 4 in the space which is 
in the triangle and one circle but not in both circles. Allow 5 sec. 

In No. 2 write 4 in any space which is in one and only one of the two 
large triangles and also in the circle ; also write 6 in the space which is in 
the circle but not in either triangle. Allow 5 sec. 

In No. 3 write 7 in a space which is in the triangle and rectangle but 
not in the circle ; also write 9 in the space which is in the circle and triangle 
but not in the rectangle. Allow 5 sec. 

In No. 4 write the second letter of the word number in the first circle, 
the first letter of the same word in the second circle, and the third letter 
from the last in the third circle. Allow 5 sec. 

In No. 5 write 1 in the third square, 3 in the first square, and half their 
sum in the second square. Allow 5 sec. 

In No. 6 write 8 in every circle that comes after a square and write 7 
over every circle that comes before a square. Allow 5 sec. 

In No. 7 write 7 in the triangle, 6 in the circle, and twice their product 
in the square. Allow 5 sec. 
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Industbial Problems 
monet in fertilizers 

1. George's big brother came home from the agricultural 
college and decided that on their farm they ought to try more 
modem methods of feeding the plants. He told George that 
the plants needed nitrogen^ phosphoric acid, and potash, and that 
if these are put into the soil by means of fertilizers, the plants 
grow better. George's brother tried applying $5.16 worth of 
fertilizer to one acre of a field of com, and the increase in the 
yield was 8.6 bu. Com being worth 90^ a bushel at the farm, 
what was the value of the increase ? The value of the increase 
was how much more than the fertilizer cost ? 

2. George's brother tried another kind of fertilizer on another 
acre of com, paying $7.64 for this kind. He increased the yield 
7.2 bu. If corn was then worth 900 a bushel at the farm, was 
this experiment profitable or not ? Find the gain or loss. 

3. George's brother knew of another fertilizer, said to be ex- 
cellent for wheat, and put $14.26 worth on an acre. The increase 
in yield was 8.4 bu., and wheat was then selling at the farm for 
$2.12 a bushel. What was the gain or loss in this case ? 

4. George's brother explained to him that a complete fertilizer 
is one containing all three of the foods that a plant needs. 
These are nitrogen, phosphoric acid, and potash. A formula 
written 2-8-2 means that this fertilizer contains 2% nitrogen, 
8% phosphoric acid, and 2% potash. How many pounds are 
there of each of these foods in a ton of 2-8-2 fertilizer? 

In trade, the order of the formula given in Ex. 4 is often stated thus : 
nitrogen, potash, phosphoric acid, instead of nitrogen, phosphoric acid, 
potash. In this book the order recommended by experiment stations and 
given in Ex. 4 is followed. Pupils should inquire as to local customs. 
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5. George's brother showed him the picture below, repre- 
senting different yields of wheat, and asked George to find how 
many pounds of nitrogen, phosphoric acid, and potash there are 
in 300 lb. (the amount used per acre) of the fertilizer that gave 
the 85-bushel yield. How many pounds are there of each ? 




4-8-4 Formula 
35 bu. per acre 



Unfertilized 
15 Im. per acre 



4-0-4 Formula 
17 bu. per acre 



6. In the same picture what ingredient is omitted in the 
17-bushel formula ? How many pounds of each of the other plant 
foods are there in 800 lb. of this fertilizer? How many in a ton ? 




4-8-0 Formula 
33 bu. per acre 



Unfertilized 
15 bu. per acre 



0-8-4 Formula 
30 bu. per acre 



7. In the above picture, which also represents different yields 
of wheat, how many pounds of each of the three plant foods are 
there in 300 lb. of each fertilizer ? 

Teachers in rural schools should talk with practical fanners on this 
subject and get the pupils to do the same. Different localities have differ- 
ent soils, and hence the question of fertilizers is to some extent a local one. 
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GBTTIBG HOBSBS SBADT FOK MAKKBT 

1. To one lot of horses a dealer fed com. In this case the 
averf^e weight increased from 1436 lb. to 1674 lb. in 112 da. 
What was the average increase per day? 

2. To another lot he fed three parts com to one of oats, and 
the average weight increased from 1468 lb. to 1734 lb. in 112 da. 
What was the average increase per day ? 

3. To a third lot he fed half com and half oats, the average 
increase being from 1468 lb. to 1736 lb. in 112 da. What was 
the average increase per day in this case ? 

4. Calling the result found in Ex. 1 the standard, say 1, what 
numbers represent the results in Exs. 2 and 3 ? 

Aoawer to two decimal places, that is, to the nearest hundredth. 

Examples like these, representing scientific eiperimeatB, not only give the 
pupils exercise in computation but also give them some idea of the waj in 
which the government is tiTing to solve the problem oi how to improve stock. 
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FASH PROBLSMS 

1. In 1 T. of clover hay there are 39 lb. of nitrogen, 13 lb. of 
phosphoric acid, and 44 lb. of potash. Find the per cent of each. 

This is practically the same as finding the number of pounds of each in 
100 lb. of clover hay. State each result to the nearest tenth of 1%. 

As in all special vocations of this kind, the problems may be omitted if 
the teacher feels that they are not such as relate to the pupils* experiences. 

2. In 1 T. of corn stover there are 12 lb. of nitrogen, 9 lb. of 
phosphoric acid, and 39 lb. of potash. How many pounds of 
potash are there in 27 T. of corn stover ? 

3. In Ex. 2 what is the potash worth at 7^^ a pound? 

4. A man sprayed the vines in his vineyard with Bordeaux 
mixture. This mixture contains 4 lb. of blue vitriol (copper 
sulphate) and 4 lb. of stone lime to 50 gal. of water. If he 
used 200 gal. of Bordeaux mixture, how much did the blue 
vitriol cost at 7^ a pound and how much did the stone lime 
cost at 1^ a pound? 

5. A farmer has a potato field of 6 A. which he sprays with 
Paris green solution. This solution is made by mixing 4 oz. of 
Paris green with 50 gal. of water. If he uses 1500 gal. of the 
solution in a season, how much does the Paris green cost 
at 37^0 a pound? 

6. In Ex. 5 the farmer raised 180 bu. of potatoes per acre, 
worth $1.60 a bushel, but experience shows that if he had not 
sprayed he would have raised only 148 bu., worth $1.50 a 
bushel. How much were his receipts increased by spraying ? 

7. If one man raises 160 bu. of potatoes per acre and another 
raises 176 bu., the second man raises what per cent more than 
the first? The first man raises what per cent less than the 
second ? 



CHAPTER IV 

I. BUSINESS RELATIONS 

Nature of Instirance. If your home should bum, the loss would 
be very great to you and your family. A long time might be 
needed to save the money required to buy or build a new 
home. A sudden calamity hke this means a great loss to those 
who bear it For this reason people sometimes join together 
and contribute each a small sum annually. Then if the home 
of any one of them bums, they pay him enough to fit up a new 
home from the money they have collected. 

This shows the general nature of insurance. Usually, how- 
ever, instead of a number of persons joining together, they pay 
annually each a small sum, or premium^ to an insui'ance com- 
pany which agrees to pay for some specified loss. 

Instirance. A written agreement to compensate anyone for 
some specified loss is called insurance. The written agreement 
of an insurance company to pay a certain amount in case of loss 
is called a policy. The sum of money specified to be paid in 
case of loss is called the face of the policy. 

The teacher should encourage the pupils to make inquiry as to the 
insurance of houses and of various forms of property in the vicinity and 
to report to the class. In particular, the value of life, accident, and health 
insurance, of fire insurance, and of plate-glass insurance should be men- 
tioned. The workmen's compensation act affords a kind of insurance, and 
the leading features should be ascertained, particularly with reference to 
the industries of the city or village in which the pupils live. 
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Fire Insurance. The money paid for insurance is called the 
premium. The rale of premium in fire insurance is usually stated 
as a certain sum for each $100 of the face for a certain period 
of years, generally from 1 yr. to 3 yr. 

For example, what is the premium for insuring a store for 
$4000 against loss by fire, at $1.20 a year? 

The premium is 40 x $1.20, or $48. 

FIR£ INSURANCE 

All work oral 

1. What is the premium at 80^ on a policy for $1000? 

2. What is the premium at 60 ^ on a policy for $8000? 

3. A man paid $50 for insuring his house, the rate being 
$2.50. What was the face of the policy ? 

State the premiums an ihefolhtving policies at the rates specified : 

4. $1000, 50^ 8. $1750, $1. 12. $3500, $1.20. 

5. $2000, 800. 9. $3750, $2. 13. $6000, $2.25. 

6. $1250, $1. 10. $725, $2. 14. $10,000, $0.80. 

7. $4250, $2. 11. $825, $2. 15. $50,000, $1.50. 

State the faces of the policies^ given these premiums and rates : 

16. $25, $2.50. 18. $40, $2. 20. $13.75, $1. 

17. $17.50, $1. 19. $80, $1. 21. $18.50, 50^ 

State the rates, given these faces of policies and premiums : 

22. $5000, $25. 24. $5000, $50. 26. $7500, $150. 

23. $6000, $60. 25. $4000, $80. 27. $6S00, $180. 

Teachers will recognize the fact that Exs. 16-27 are of little practical 
value except as exercises in oral computation. 
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FIHE mSURANCS 

1. At $0.95, what is the premium on a $2500 policy? 

2. At $1.10, what is the premium on a $2800 policy ? 

3. At $1.15, what is the premium on a $3750 policy ? 

4. A building worth $12,000 is insured for | of its value at 
$1.10. What is the premium? 

5. If you insure the contents of your store for $6000, what 
is the premium at $1.25 ? 

6. The premium at $1.50 for insuring a stock of goods is 
$52.50. What is the face of the policy ? 

7. A man insured his factory, valued at $135,000, for ^ of 
its value, at $1.90. What was the premium? 

8. A dealer insured his stock of goods, valued at $14,000, 
for I of its value, at $1.65. What was the premium? 

9. If a three-year policy for $1800 costs $29.70, what is the 
rate of premium for the three years ? What is the rate per year ? 

10. If a three-year policy for $3000 costs $36, what is the rate 
of premium for the three years ? What is the rate per year ? 

11. A merchant insures his stock for J of its value, at $1.75. 
The premium is $131.25. What is the value of the stock ? 

12. A manufacturer insures his factory for |^ of its value, 
at $2. The premium is $210. What is the face of the policy ? 
What is the value of the factory ? 

13. A factory worth $33,000 is insured for | of its value, 
at $2. If a fire caused a total loss, how much would the owner 
lose, including the premium paid ? 

14. A man insured his library for its full value, $2500, at 
$1.25. What was the premium ? If a fire destroyed ^ of the 
value of his library, how much could he recover ? 
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Life Insurance. If a man is careful as to the future, when 
there will probably be persons dependent upon him, he will wish 
to insure his life. Then if he should die while the policy is in 
force, the insurance company will pay the face of the policy to 
the beneficiary, the person to whom he has directed the money 
to be paid. The younger a man is when he takes out his insur- 
ance, the lower will be the premium, and the sooner he will 
cease to make payments if he takes out a policy on which he 
pays premiums for a definite number of years. 

Premiums in life insurance are stated at so much on |1000. 
They vary with the age of the person insured, reckoned at the 
time he takes out his policy. 

LIFE mSURANCB 

All work oral 

State the premium on each of the following policies, the premium 
on $1000 being given : 

1. *2000, 126. 5. $3000, $22. 9. |5000, $28.40. 

2. *3500, $25. 6. $10,000, $29. 10. $2500, $22.20. 

3. $2000, $21. 7. $30,000, $32. 11. $1000, $27.65. 

4. $4500, $30. 8. $20,000, $27. 12. $12,000, $25. 

State the face of each of these policies, given the premium and 
the premium on $1000 as follows : 

13. $131, $26.20. 14. $55, $27.50. 15. $96.60, $32.20. 

State the premiums on $1000, given the policies and premiums : 
16. $2000, $30. 17. $4000, $96. 18. $5000, $105.50. 

Teachers will recognize the fact that Exs. 13-18 are of little practical 
Talue except as exercises in oral computation* 
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of Policies. The following are four of the leading kinds 
of life-insurance policies : 

Ordinary lAfe^ the insured agreeing to pay during his life a 
certain premium, usually annually or semiannually. 

The rate is always given as the cost of insurance for ^1000 ; 
that is, the rate $25.50 means that the annual premium on a 
policy for $1000 is $25.50. Some insurance companies allow 
dividends each year, thus reducing the premiums. 

lAmited Life^ the premiums being payable for some fixed 
number of years, as twenty, after which the policy is called 
paid up^ but the face is not paid until the death of the insured. 

Endotvmenty the premiums being paid for some fixed number 
of years, as twenty, ten, or fifteen. At the end of this time many 
companies give the insured the choice of receiving the face of 
the policy in cash or a paid-up policy payable at his death. 

In limited life and endowment insurance, since there is a 
limited period during which the premiums must be paid, and 
since the insurance may be paid before the last premium is due, 
the premiums are higher than on an ordinary life policy. 

Term Insurancej the premiums being paid for a specified 
length of time and the face of the policy being payable if 
the insured dies within the term of msurance. 

Thus, a man may insure his life or his health for thirty days, 
as in certain forms of accident insurance. He may also insure 
his life for a certain number of years only. The principle of 
accident and health insurance is so nearly that of ordinary life 
insurance that an extended discussion is not necessary. 

There are various other forms of policies, but most of them 
are modifications of the above types. Some are arranged so that 
a certain amount will be paid annually (an annuity^ during the 
lifetime of the one for whose benefit they are written. 
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LIFE mSITSANCE 

1. How much is the annual premium at $102.60 that a man 
must pay on a 10-year endowment policy for $4000? How 
much would he pay in the 10 yr., not considering the loss in 
interest on the several payments ? 

2. If a young man takes out at $27.39 a 20-pa3rment policy 
for $5000, how much, not considering interest, will he have paid 
when the policy matures ; that is, after 20 payments ? 

3. How much is the premium on a 20-payment policy for 
$5000, taken out by 9. man at such an age that the rate is 
$34.20 ? How much are the total premiums for the 20 yr., not 
considering the loss in interest on the several payments ? 

4. If a man takes out a $2500 policy in one company at 
$26.40 and a $3500 policy in another at $23.50, how much 
does he pay each year for insurance ? 

5. A young man takes out a $10,000 policy on the 25-payment 
plan at $26.36. How much is the annual premium? How 
much are the total premiums, together with simple interest at 
6% on each premium to the end of the 25 yp.? 

6. A man took out a $5000 policy at $26.40. He died just 
before the eighth annual payment was due. How much did the 
beneficiary receive above what the man had paid in premiums ? 
How much would the man have saved in the 7 yr. if he had put 
the amount of the premium each year at simple interest at 5^? 

7. Twenty years ago a young man took out a 20-payTnent 
policy for $5000, paying $136.95 a year. How much has he 
paid in the 20 yr. ? Estimating that the insurance company has 
had the use of all this amount for the equivalent of 10 yr. at 
5% J what is the total amount received by the company? 
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LIFE mSITSANCS 

1. If life insurance is taken by a man 21 yr. old, the annual 
premium on an ordinary life policy is $19.12 per thousand. 
What would be the total amount of premiums paid on $5000 
in 20 yr. ? What would be the net amount if the company 
allowed $77.80 per thousand in dividends during this period ? 

2. How much more would the policy of Ex. 1 cost if taken 
out when the man is 32 yr. old, the premium then being $25.09, 
and the dividends for 20 yr. being $99.65 per thousand ? 

3. If life insurance is taken by a man 21 yr. old, the annual 
premium on a 20-payment limited life policy is $28.98, and the 
dividends allowed by a certain company amount to $88.23 per 
thousand in 20 yr. Not considering interest, what does the net 
cost of a $3000 policy amount to by the time it is paid up ? 

4. How much more would the policy of Ex. 3 cost if taken 
out when the man is 50 yr. old, the premium being $54.65, and the 
amount of the dividends for 20 yr. being $198.60 per thousand ? 

5. If life insurance is taken by a man 21 yr. old, the annual 
premium on a 20-year endowment policy is $48.48, and the 
dividends amount to $189 per thousand in 20 yr. What is the 
difference between the amount paid the company (less dividends) 
and the amount received in return on a $5000 policy ? 

6. A man pays $50 a year, in advance, for a $10,000 accident 
policy. How much does he pay in 10 yr., adding to each pay- 
ment simple interest at 6% to the end of the 10 yr.? 

7. A man pays $75 a year, in advance, for health insurance. 
Owing to sickness he draws $175 the second year. Allowing 
6% interest on his premiums to the end of the second year, 
how much does he draw in excess of his premiums ? 
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Workmen's Ck>mpensatioii Laws. In many states there are 
laws requiring that employers pay their workmen a certain 
compensation in case of injuries arising out of emplojrment and 
in course of employment. The laws of various states specify 
the industries covered, such as construction or operation of 
railroads, electrical construction or operation, work in machine 
shops, in subways, on buildings, and the like. Usually the 
law does not include, in the list of persons compensated, farm 
laborers, domestic servants, or public employees. 

The law varies in different states, but in one state the com- 
pensation includes, in case of death, $100 for funeral expenses, 
80% of the wages of the deceased for the widow during her 
life, to cease at her death or remarriage, 10% additional for each 
child until the child reaches the age of 18 yr., and 15% for each 
orphan until the orphan reaches the age of 18 yr. Wages are 
considered up to $150 a month, but not beyond that amount. 

This page is merely suggestive to the teacher. In states where there 
is such a law it is desirable for the teacher to ascertain its provisions. 
The law relating to disability should, in that case, also be considered. 

Usually an employer insures his employees in some company which 
agrees to pay the compensation required by this law. 

Pupils should not be required to memorize the facts mentioned above, 
but should refer to them in solving the following typical problems. 

WORKMEN'S COMPSNSATION LAWS 

1. A workman's wages are $28 a week. In case of his death 
how much does his widow receive per week ? 

2. In Ex. 1 what is the total amount that will be paid to 
a child' who is exactly 17yr. old when the father dies? 

3. A workman's wages are ♦30.60 a week. If he has a disa- 
bility allowance of 66|% for 20 wk., how much will he receive ? 
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Nature of a Ck>rporatioii. Some boys in the eighth grade have 
organized a baseball club. There are fourteen boys, and they 
pay ^100 for uniforms and $12 for balls and bats. If each of 
the boys contributes y^ of $112, he will contribute $8, and if 
they make some money from selling tickets to the games, each 
boy will have -^^ of the profits after the expenses are paid. 

But some of the boys cannot afford to contribute as much as 
others, so they divide the $112 into 224 shares of 50 ^ each and 
sell to each member as many shares as he cares to buy. 

James is one of the chief promoters of the club, and he takes 
40 shares, thus making his payment $20. Fred takes 20 shares, 
and the others take various amounts. 

At the first three games the gate receipts are heavy. The 
boys divide the profits according to the number of shares they 
hold. Fred tries to buy some of the shares that James owns, 
so as to get more of the profits, but James will not sell for less 
than 60^ a share. He says his stock is now above par. 

The boys really formed a corporation. The capital was $112. 
There were 224 shares of stocky the par value of each being 50 ^. 
The profits they divided were dividends^ and these dividends 
were so high that the stock went above par. 

In practical life men form corporations in this way, only they 
play the game of business instead of the game of baseball. 

Corporation. The laws of our various states permit a number 
of persons who wish to go into business together to organize as 
one body, called a corp(/ration. 

Capital. The total amount contributed by the members of a 
corporation to carry on the business is called the capital. 

The capital varies with different corporations. Some corpora- 
tions have very large capitaL 
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CORPORATIONS 

AU tDork oral 

1. Some boys organize a tennis club. They pay in |150 and 
issue shares at 50 each. How many shares are issued ? 

2. If William buys 80 shares, how much does he pay ? 

3. If Frank pays in $10, how many shares does he take ? 

4. If there are enough profits from renting the courts and 
from tickets bought by the spectators at the match games so 
that the boys who bought the stock can sell each share for 
55^ what per cent has the stock increased in value? 

5. If the stock goes still higher and becomes 20% above par, 
how much is each share worth ? 

6. If a heavy storm injures the courts, and the boys have to 
raise more money, probably no one will want to buy the stock, 
although Frank offers some of his for 450 a share. This price 
is what per cent below par ? 

7. The boys appoint a few of their number to direct or 
manage the club. These are called directors, and they decide 
to order a 10% assessment on all stockholders. How much has 
to be paid on each share of stock? 

8. Why is stock sometimes above par and sometimes below ? 

9. Why is it necessary in business to have stock companies, 
or corporations, instead of having one man furnish the capital ? 

10. Why is it necessary for the stockholders to select a few 
men to direct the business instead of managing it themselves? 

11. If you own $5 worth of stock in a baseball club and the 
stock goes 20% above par, how much is it then worth? 

12. If you own $5 worth of stock in a tennis club and the 
stock falls 10% below par, how much is it then worth? 
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Shares and DlvMends. The coital is divided into tharet, and 
s person who owns any shares is a stockholder and receivee a cer- 
tificate of itock. Railway shares are usually tlOO each, although 
sometimes $50. Mining and other shares are often $25, $5, or 
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♦1 each, but the amount varies. In our work the par value of 
each share is to be taken as JlOO unleaa otherwise stated. 

The net earnings of a company are divided among the stock- 
holders in the form of dividends. There are often two kinds of 
stock: preferred stoek, which pays a fixed rate of dividend if 
that amount is earned ; and common stock, which takes whatever 
dividends may be paid after other claims have been satisfied. 
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Directors and Officers. The stockholders elect a few of their 
number to have general direction of the company. These are 
called directors^ and they elect the officers. These officers include 
a president, a vice president, a secretary, and a treasurer. 

For example, if the capital stock of a corporation is $100,000 and the 
shares are $100 each, there are 1000 shares. If a man has 50 shares, he 
owns $5000 worth of stock, and at the election of directors he is entitled 
to one vote for each share. If this company earns $6000 over all expenses, 
the directors may declare a dividend of 6 %. Then a man who owns $5000 
worth of stock will receive a check for 6% of $5000, or $300. 

The custom as to preferred and common stock and the par value of 
stock varies with different companies. The pupils should study these dif- 
ferent forms of securities as issued by some local corporation, such as a 
traction company or a railroad. 

CORPORATION PROBLEMS 

1. A company divides $50,000 in dividends, and the stock- 
holders receive $4 per share. What is the capital? 

2. A company with a capital of $3,000,000 declares a 5% 
dividend. How much does the holder of 100 shares receive? 

3. A company with a capital of |500,000 divides $45,000 m 
dividends. How much does the holder of 30 shares receive? 

4. A company with 150,000,000 capital declares a dividend 
of 2|% every six months. How much money does it distribute 
annually among the stockholders ? 

5. If a company with $500,000 capital has earned $11,725.40 
above expenses in the last quarter (3 mo.), what rate of dividend 
can it declare and still carry about $1700 to the next quarter? 

6. A company with a capital of $250,000 has earned $15,000 
this year above all expenses. It decides to divide in dividends 
all but $2500. What is the rate of dividend ? 
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Buying and Selling Stock. Stocks are usually bought and 
sold through a broker^ who buys and sells the stock in the 
9tock exchange^ a kind of auction room for such business. 

Stock Quotations. A quotation of 118| means that the mar- 
ket price per share in the stock exchange is $118.75. The frac- 
tions used in stock quotations are halves, fourths, eighths, and 
sometimes sixteenths. If a stock is paying a high rate of divi- 
dend, people will pay more than $100 for a $100 share, and the 
stock is said to be above par. If a $100 stock is quoted at 100, 
it is said to be o^ par^ and if below 100 it is below par. 

Brokerage. The broker charges brokerage^ or commission, for 
his services. A charge of $15 per 100 shares on stocks selling 
between $10 and $125 per share, and $20 per 100 shares on 
stocks selling at $125 per share or over, is added to the cost 
of the stock at the market price when the broker buys for a 
customer. When the broker sells stock he deducts the brokerage 
from the amount received and pays the balance to the customer. 
There is a minimum brokerage charge of $1 in all cases. 

Different rates of brokerage are in use, but in this book we shall use 
only the two rates given above. The war tax on the sale of stocks and 
bonds may be mentioned, but need not be computed. 

For example, how much does a man pay for 300 shares of 
stock quoted at 117-J, bought through a broker? 

The cost of the stock at the market price is 800 x $117.12|^, 
or $35,137.50. The brokerage is 3 x $15, or $45, so that the 
man pays for the stock $35,137.50 + $45, or $35,182.50. 

The man who sold the stock received $35,137.50 — $45, or 
$35,092.50 from his broker. The brokerage on only 6 shares 
or less of tliis stock would be the minimum charge of $1; on 
10 shares it would be ^^ of $15, or $1.50. 
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Bumro Ain> selliho stock 

I 

Numbers 1 to 6, oral 

State the brokerage on the foUoioing sales of stock : 

1. 100 shares @ 97f 4. 50 shares ® 87f. 

2. 200 shares ® 187. 5. 75 shares @ 172^. 

3. 500 shares ® 69|. 6. 3 shares @ 149. 

Find the amounts paid an the follomng purchases of stock 
bought through a broker: 

7. 100 shares @ 87f 12. 75 shares @ 172|. 

8. 300 shares @ 136^. 13. 125 shares @ 97|. 

9. 400 shares @ 54|. 14. 10 shares @ 119|. 

10. 1000 shares @ 47f 15. 5 shares @ 63f. 

11. 50 shares @ 142f. 16. 60 shares @ 147. 

Find the amounts received from the follomng sales of stock 
made through a broker: 

17. 200 shares ® 127f 22. 4 shares @ 158f. 

18. 500 shares @ 37^. 23. 15 shares @ 56^. 

19. 600 shares @ 96f. 24. 2400 shares @ 80}. 

20. 50 shares @ 99f 25. 40 shares ® 129f. 

21. 78 shares @ 67. 26. 8 shares ® 88|. 

27. A man bought 30 shares of American Locomotive @ 98|, 
20 shares of Bethlehem Steel @ 88}, and 5 shares of Union 
Pacific @ 126. How much did he pay, including brokerage ? 

28. A man sold 40 shares of General Motors ® 27|, 75 shares 
of American Sugar @ 127}, and 5 shares of Lackawanna Steel 
@ 71^. How much did he receive from his broker ? 
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Bond. A printed or written prpmise to pay a certain sum at 
a specified time, signed by the maker and, unlike a note, bearing 
his seal, is called a band. When corporations wish to borrow any 
considerable amount of money, they usually issue bonds. These 
bonds generally have small notes called coupons annexed, agree- 
ing to pay the interest as due. Bonds, unlike most notes, are 
usually secured by a mortgage^ an agreement by which the 
holders of the bonds may, if the bonds and the interest are 
not paid when due, sell the property mortgaged. 

Difference between Bonds and Shares of Stock. Bonds differ 
from shares of stock in this way : the stockholders of a corpo- 
ration are the owners of the property, while the bondholders 
are owed money by the corporation and so are creditors. Bonds 
bear a fixed rate of interest, but the income from shares of 
stock depends upon the earnings of the company after all the 
expenses of conducting the business have been paid. 

Computing Dividends. Stock dividends and bond incomes are 
always computed on ^heface value^ that is, on the par value. 

1. How much is the income from bonds of par value $5000 
which pay 4% interest? 

The income is 4% of $5000, or $200. 

2. What is the rate of income from the investment if 10 shares 
of stock, par value $100, paying 5% are bought at 112^? 

The stock costs ♦1122.50 + $1.60 (brokerage), or $1124. 

The income from the stock is 5% of JIOOO, or $50. 

Since we have the product, $50, and one factor, $1124, we 

divide and have 

♦50 -*. ni24 = 0.044. 

Hence the rate of income from the stock is 4.4^ on the 
investment^ but b% onthe par value. 
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Newspaper Quotations. The daily newspapers give the market 
prices of the leading stocks and bonds. The examples in the next 
exercise may be solved by using the current stock quotations 
found in the newspapers or by using the following short list: 

At., Top., & S. F. 84 J United Fruit 201 J 

N.Y. Central 76 1 ^ U.S. Rubber 82 1 

Union Pacific 123^ ' General Electric 142| 

In these examples use the brokerage rates given on page 231 

whenever stocks are bought or sold. 

The par value of a share of some stocks, like the Pennsylyania R. R., 
is $50, and quotations on the New York Stock Exchange are now made 
on this basis, but such matters are technicalities of the stock market which 
do not concern the school. In our work, as before stated, consider the par 
value of a stock as $100 per share, unless otherwise instructed. 

Illustrative Problems. 1. If a man buys 100 shares of Western 
Union Telegraph at 83J and sells it at 82^, having received 
no dividend, how much does he lose ? 

The man loses $83.25 — $82.50, or $0.75, on each share. 

On 100 shares he loses 100 x $0.75, or $75. 

But he has paid two brokerage charges, one when he bought 
the stock and one when he sold it. 

He pays 2 x $15, or $30, in brokerage charges. 

His total loss on the transaction is $75 + $30, or $105. 

2. If a man buys 1000 shares of American Locomotive at 
94^ and sells it later at 97|, having received no dividend, how 
much does he gain or lose ? 

The man gains on each share $97.62i — $94.12^, or $3.50. 

On 1000 shares he gams 1000 X $3.50, or $3500. 

The brokerage is 2 x 10 x $15, or $300. 

His net gain is $3500 - $300, or $3200. 
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STOCKS AND BONllS 

1. What is the par value of 50 shares of stock, the par 
value of a share being $100 ? What is the annual income if the 
stock pays a dividend of 1| % quarterly ? 

2. If a JlOO bond paying 6% is bought for $104, including 
brokerage, what is the rate of income from the investment ? 

In actual practice bond yields depend also upon the date of maturity 
of the bond, but since the computations involved are beyond the scope of 
arithmetic, this feature should be disregarded in all problems dealing with 
incomes from bonds. In actual life this feature must not be disreg^ded. 

Find the gain or loss on the foUomng sales of stocks^ bought at 
the quotations given on page £34^ no dividends having been received: 

3. 100 shares of At, Top., & S. F. @ 87^. 

4. 50 shares of N.Y. Central @ 72|. 

5. 15 shares of Union Pacific @ 127|. 

6. 8 shares of United Fruit @ 197J. 

7. 400 shares of U. S. Rubber @ 85|. 

8. 150 shares of General Electric @ 119|. 

9. If a First Liberty Loan bond, par value $100, paying 
8^% is bought for $90.25, including brokerage, what is the 
rate of income from the investment? 

10. If a 4^% Fourth Liberty Loan bond, par value $100, is 
bought for $86.80, including brokerage, what is the rate of 
income from the investment? 

11. A man buys 100 shares of stock at 129|. If the stock pays 
61% annually, find the rate of income from the investment. 

12. At the time the man in Ex. 11 bought his stock, he could 
have invested $18,000 in a mortgage paying 5^%, but he pre- 
ferred the stock. What is the difference in the incomes ? 
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Thrift and Investments. After a man has saved money, 
either he uses it to pay for something he buys or he invests it. 
A man feels much more independent if he has saved money for 
use in case of need or for the purchase of a home. 

Formerly .people hoarded their savings in hidden places about their 
homes. It is customary now to invest money that is not needed for imme- 
diate use, so that it will not only be safer than when kept at home but 
will als6 bring some income. Unfortunately some of the investments 
offered to the public are offered by dishonest men and are not desirable, 
but many others are perfectly safe. It is well to remember that the larger 
the income offered by any form of investment, the greater is likely to be 
the risk of losing the money put into it. Would it be bfetter to put money 
into an investment which promises a large income, but which might not 
be safe, or into something which promises a smaller Income, but which 
is perfectly safe, like Liberty Bonds and Victory Bonds ? We should learn 
how to distinguish between good investments and bad investments so that 
we may invest wisely whatever money we may be able to save; 

THRIFT AND INVESTMENTS 

1. If you have ^75 to invest and deposit it on Jan. 1 in a 
savings bank that pays 2% interest semiannually, how much 
interest is due you at the end of 6 mo. ? 

2. If a man has $1250 to invest and can so invest it as to 
receive 4% interest, how much will it bring him each year? 

3. A man invests his savings in 5^% bonds. If the par value 
of the bonds is $4000, what is the income from them ? 

4. A woman has saved $1750. She can deposit it in a sav- 
ings bank which pays 4% per annum, compounded semiannually, 
or can invest it in an oil company which advertises that it will 
probably pay 10% on the investment, but which her banker 
advises her is a risky speculation. What is the difference in 
income for the first year ? Which investment should she make ? 
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5. A man has saved $3500. He can invest it in a well- 
managed manufacturing business about which he is thoroughly 
informed and can receive 7% on his investment. Is this a 
good investment ? How much income will he receive a year ? 

6. A man comes to town and offers investments in a fruit 
plantation in Mexico. Nobody has heard of the man or of his 
plantation. He says the business will pay 15%, and he asks 
Mr. Doe to invest $7500. How much income does he promise 
to Mr. Doe ? Mr. Doe can invest the money near home and get 
6%. How much will this bring him per year? Which invest- 
ment would you advise him to make ? Write the reason. 

7. How much more income is received from an investment 
of 16500 at 6% than from one of the same amount at 4^%? 

FiTid the income from each of the following : 

8. $400, 5%. 14. $925, 5i%. 20. $8750, 6%. 

9. $475, 5%. 15. $875, 4^%. 21. $8225, 6%. 

10. $575, 4%. 16. $1250, 4%. 22. $6500, 8%. 

11. $725, 4%. 17. $1575, 4%. 23. $7500, 4^%. 

12. *650, 6%. 18. $6250, 5%. 24. $8500, 7%. 

13. $875, 6%. 19. $7500, 5%. 25. $2500, 7%. 

26. Mr. Sinclair has $7500 invested at 6% and $9000 at 5%. 
Which investment, if either, brings him the greater income ? 

27. How does the income from $9000 at 8% compare with 
that from $12,000 at 6% ? 

28. Mrs. Radcliff has inherited $2500 and has a chance to 
invest it at 5% in a first-class security or at 12% in a banana 
plantation that her banker tells her is very risky. How much 
would be the income from each? Which should she take? 
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29. One of the best ways to save money is to save each week 
a fixed sum, even if small. Many banks conduct Thrift Clubs 
in which each member deposits each week for 50 wk. a fixed 
amount, such as 50^, $1, $2, or $5. The bank pays interest that 
is equivalent to 1\% on the total amount deposited in the 50 wk., 
and at the end of that time sends to each member a check for 
his deposits and interest. How large is the check which a 
member receives if he deposits 50^ per week? $1 ? $2? $5? 

30. Every year for 5 yr. a young man takes out a $5 mem- 
bership in the Thrift Club mentioned in Ex. 29. At the end of 
each year he deposits his check in a savings bank which pays 
interest equivalent to 4J% simple interest. What is his balance 
in the savings bank at the end of the 5 yr. ? 

The purpose of the examples on this page is to show that small regular 
savings soon amount to a considerable sum. Of course the savings bank 
pays compound interest, which is an important consideration if money is 
kept on deposit for several years, but this is approximated here by allowing 
a slightly higher rate of simple interest. If the bank in Ex. 30 pays 4 % 
compounded semiannually, the balance is $1375.41 instead of $1376.55. 

31. The young man in Ex. 30 finds that with the money 
which he has in the bank he can buy 4J% Liberty Loan bonds 
of par value $1500. If he withdraws his savings and buys the 
bonds, how much more interest will he receive in a year than 
if he had left the money in the bank ? 

32. If the young man in Ex. 31 keeps the bonds for 5 yr., 
and if then the price has risen so that when he sells them he 
receives their par value after paying the brokerage, how much 
more is his total income from the bonds than the interest which 
the bank would have paid him during the 5 yr. ? 

33. Considering his total income for 5 yr. from the bonds in 
Ex. 32, find the rate of return per year from his investment. 
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Investing in Real Estate. Besides depositing money in banks 
or purchasing stocks and bonds, people who have saved some 
money often buy real estate ; that is, land and buildings. 

The following suggestions should be read and understood : 

Real estate often makes a desirable form of investment because of its 
comparative safety, of the tendency of wisely selected property to increase 
in value, and of the possibility of using such property for a home for the 
owner and thus saving some of the expense of renting. 

The disadvantages of this form of investment are, first, the expense of 
maintaining the property, including insurance, taxes, and repairs, together 
with the loss of interest on the investment ; second, the liability to depre- 
ciation in value, which is generally greater with houses than with land; 
and third, the difficulty of selling the property quickly at its full value. 

Let each pupil select some piece of property and ascertain the price at 
which it was held five years ago and its present price. Discuss any changes 
in the value of the property. Obtain if possible figures on the income from 
rents, and the cost of insurance, taxes, repairs, etc. If the property is occu- 
pied by the owner a fair rental figure should be assumed. Compare the 
return from the investment with returns from other forms of investment. 



INVESTING IN REAL ESTATE 

1. A man paid ^4000 for a house and rents it for |30 a month. 
He pays ^44 a year for taxes, ^4 for insurance, and ^32 for 
repairs. What per cent on his investment does he receive ? 

2. Mr. Davids rents a house in St. Louis for ^45 a month. 
He pa^^s $65 a year for taxes, $30 for insurance and repairs, and 
$130 which the city assesses him for paving the street. How 
much is his net income from the property ? 

3. A man owns a house which he rents for $30 a month, 
but in 3 yr. the house is vacant for 2 mo. The house cost him 
$4500, and his annual expenses for taxes, repairs, and insurance 
are $87.50. What rate of income does he receive? 
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4. Mr. St John bought a house for $4500 and rented it for $28 
a month. He paid annually $50 for taxes, $4.50 for insurance, 
and $45 for repairs. Three years later he sold the property for 
$5200. How much more did he gain than he would have gained 
by investing the $4500 for 8 yr. at 6% ? 

5. A man bought a house for $4800 and placed on it a mort- 
gage of $2000 on which he has to pay 6%. Allowing $50 a year 
for taxes, insurance, and repairs, and 5% interest on his invest- 
ment of $2800, how much does the house cost him each year ? 
If he had not bought the house he would have to pay $30 a 
month rent for a home. How much does he save per year by 
owning his home instead of renting ? 

6. Mr. Young paid $6000 for a house and lot. He rents it 
for $45 a month. In a certain year he pays $66 for taxes, $6 
for insurance, and $48 for repairs. What net per cent on his 
investment does he receive that year ? 

7. Mr. Jewett buys a house for $4500, mortgaging it for 
$2000 at 6%. His annual expenses for taxes, insurance, and 
repairs are $75, and he rents the property for $28 a month, 
paying a collector 5% for collecting the rent. After 3 yr. he 
sells the property for $5200 and pays the mortgage. Is this 
a better investment than that of putting the same amount of 
money into a security which would have paid him 6% ? Find 
the difference in the two incomes. 

8. Mr. Carson buys a house and lot for $4200, mortgaging 
the property for $1800 at 6% and paying the balance in cash. 
His annual expenses for taxes, repairs, and insurance are $68, 
and he rents the property for $25 a month. After 2 yr. he sells 
it for $8000, the buyer agreeing to pay the mortgage. Find the 
per cent of return from his investment per year. 
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Budget. A systematic pIoQ for future expenditures, based 
upon income, is called a budget. 

One advantage of a budget is that a person, a family, or a 
corporation has a check upon any sudden desire to be extrava- 
gant, thus tending to spend beyond the income for the year. 
One cause of financial difficulty in the home or in business is 
that money is often spent freely as it comes in, with little thought 
of future needs or of emergencies that are likely to arise. 

In the case of families experience has shown about what 
per cent of income may safely be assigned to vai-ious lines of 
expenditures. In a general way the house may take about 
30% of a small income, food 80%, clothing, 10%, higher life 5%, 
health 5%, miscellaneous 10%, and investments 10%, but these 
figures will vary greatly accordmg to circumstances. 

The student should gather data from his own family or other sources 
and prepare for his own use, but not for discussion in class, a budget for a 
month. At the end of the month he should see how closely the expenses 
came to his estimates and should then try to improve upon his budget. 
After a little experience the budget can be made for a year in advance. 

General Divisions of a Budget. There are many ways of 
making up a budget, but the following divisions are typical: 

1. Himae^ including rent, heat, light, telephone, taxes, insurance. 

2. Food, including groceries, meat, milk, fruit, meals bought 
away from home. 

3. Olothinffy including suits, underwear, shoes, hats, repairs. 

4. Higher Life, including education, books, papers, magazines, 
travel, religion, charity. 

5. Health, including exercise, recreation, bills of physicians 
and dentists, medicine. 

6. Miscellaneous, including laundry, presents, small expenses. 

7. Investments^ including savings, household property. 
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Form for a Budget. The following is one of various con- 
y en lent forms that may be used in preparing a budget: 

I shall allow for my expenses during the next year the follotving 
amounts^ and Itvill endeavor to keep tvithin each allowance, 

1. House 



a. Rent 

b. Heat 

c. Light 

d. Telephone 






6. Taxes 
f Insurance 
g. Miscellaneous 
Total 










2. Food 


a. Groceries 

b. Meat 

c. Milk 






d. Fruit 

e. Meals bought 

Total 










3. Clothing 


a. Suits 

6. Underwear 

c. Shoes 






d. Hats 

e. Small items 

Total 










4. Higher Life 


a. Education 

b. Books 

c. Magazines 

d. Papers 






e. Travel 
/. Religion 
'^. Charity 
Total 








5. Health 


a. Exercise 
6. Recreation 
c. Physician 






d. Dentist 

e. Medicine 

Total 








6. Miscellaneous 


a. Laundry 

b. Presents 






c. Small items 
Total 










7. Investments 


a. Bank 

b. Household 




• 


c. Other investments 
Total 
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BUDGETS 

1. A family with an income of #1500 a year allowed 20% 
of the income for house, 25% for food, 20% for clothing, 20% 
for higher life, 10% for other expenses, and the rest for invest- 
ments. How much money was allowed for each purpose ? 

2. A family with an income of ^2500 a year allowed 20% 
for house, 25% for food, 15% for clothing, 25% for higher life, 
10% for other expenses, and the rest for investments. How 
much money was allowed for each purpose? 

The per cents stated in £xs. 1 and 2 are the results of careful studies 
of family expenses where the incomes range from $1500 to $4000. The 
changes in the cost of living do not materially affect the relative per cents 
of the income expended for various purposes. 

3. A study of family expenditures in a manufacturing com- 
munity showed that 19% of the income was paid for house, 43% 
for food, 11% for clothing, 22% for all other expenses, and the 
rest for investments. If a family had an income of $1200 a year, 
how much money was spent for each purpose ? 

4. Using the form given on page 243, make up a budget for an 
income of $3000 a year, allotting the specified per cent to each 
item. 1. House: rent, 15%; heat, 4%; light, 2%; telephone, 
J%; taxes, ^%; insurance, J%; miscellaneous, 2|^%. 2. Food: 
groceries, 13% ; meat, 6% ; milk, 2% ; fruit, 1J% ; meals bought, 
2J%. 3. Clothing: suits, 8%; underwear, 2%; shoes, 2%; 
hats, 1%; small items, 2%. 4. Higher Life: education, 1%; 
books, 1% ; magazines, 1% ; papers, J% ; travel, 2J% ; religion, 
2%; charity, 2%. 5. Health: exercise, 1%; recreation, 1%; 
physician, 1J% ; dentist, J% ; medicine, 1%. 6. Miscellaneous: 
laundry, 3% ; presents, 2% ; small items, 5%. 7. Investments: 
bank, 4% ; household, 3% ; other investments, 3%. 
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USING WHAT TOU HAVE LEARNED 

1. Mr. Upton is left a legacy of $3000 by his uncle and wishes 
to invest it wisely. He can invest the money in a mortgage 
which runs for 8 yr. and pays 5^% per annum. How much 
income would this bring him in 3 yr. ? 

2. If he should put the $3000 into a certain savings bank, 
he would receive 4% compounded semiannually. How much 
interest would the bank pay him in 3 yr. ? This is equivalent 
to what per cent simple interest per year? 

3. Mr. Upton also investigates the returns on an industrial 
stock in which he has been advised to invest. For several years 
the company has paid 1|% quarterly dividends, and its stock is 
quoted at 124|. Allowing for brokerage at $15 per 100 shares, 
how many shares could Mr. Upton buy with his $3000 ? What 
per cent of return from his investment would he receive ? 

4. Mr. Upton's broker tells him that 4|% Victory Loan 
bonds are selling below par and that with his $3000 he can buy 
bonds of this issue of par value $3200. What per cent on the 
investment would these bonds yield ? 

5. His broker suggests that in 3 yr. he probably could sell 
the bonds for more than he paid, and that probably after the 
brokerage is paid there would be a profit of $2 on each $100 
par value. Including this gain, what would be the total income 
in the 3 yr. if Mr. Upton bought the bonds described in Ex. 4 ? 
This is equivalent to what per cent of return per year ? 

6. Write a statement of the plan which you advLse Mr. Upton 

to adopt in investing his legacy, and give your reasons. 

At the discretion of the teacher, the pupils, in considering Ex. 3, may 
discuss the effect a decrease or an increase in the dividend rate or in the 
market price would have on the desirability of the investment 
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USING WHAT TOU HAYS LEARRED 

1. A man hires a cottage for f 26 a month. How much rent 
does he pay in 1 yr. ? The owner pays f 42.80 a year in taxes, 
f 5.60 for insurance, $60 for repairs, and 5% of the rental for 
collecting. How much does the owner have left from the rental ? 

2. The owner of the cottage in Ex. 1 sells it to the tenant 
for $3150 and pays $150 to an agent for making the sale. 
If the former owner invests the proceeds in a 6% mortgage, is 
his income increased or is it decreased, and how much ? 

3. The new owner in Ex. 2 spends $500 in improvements to 
the property. What is now his total investment in the cottage ? 
What is the annual interest on the investment at 6% ? 

4. Owing to the improvements made in Ex. 8 the taxes are 
increased to $51.30 a year, and the insurance to $6.40. Since 
he has just had the house improved, he has no repair bill the 
first year. What is the monthly cost of his owning the cottage 
the first year, including interest on the investment ? How does 
this compare with the rent which he formerly paid (Ex. 1)? 

5. The second year that he owns the cottage in Ex. 4 he 
pays $75 for repairs as well as the other expenses given. At the 
end of the year he sells it for $4000, and figures out whether 
he has lost or gained by owning it. He adds the expenses, 
including mterest on the mvestment, and compares them with 
the amount received from the sale. What is the result ? 

6. On studying the result in Ex. 5 the man realizes that he 
has made no allowance for the fact that he has lived in the 
house for 2 yr. and has paid no rent. Owing to the improve- 
ments made he could have rented the cottage for $30 a month. 
Taking this figure as a fair rental, at what amount should the 
man in Ex. 5 calculate his gain or loss ? 
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n. GRAPHS 

Graph. When we are consideriDg statistics of any kind it 
is often veiy helpful to represent them graphically. For exam- 
ple, the values of the products of the leading manufacturing 
cities in the state of New Jersey in a certain year were as 
follows: Newark, ♦202,000,000; Jersey City, ♦129,000,000; 
Eayonne, 174,000,000 ; Perth Amboy, 173,000,000 ; Paterson, 
♦70,000,000; Camden, ♦49,000,000; Trenton, ♦49,000,000; 
Passaic, ♦42,000,000 ; Elizabeth, ♦29,000,000 ; and Hoboken, 
♦20,000,000. The figures do not strike us as strongly as they 
would if expressed graphically, as in the following diagram, in 
which each space represents ♦10,000,000. 

Milllona of dollara 

ai 40 m 80 100 ta) 140 160 uo an 

Eiliabeth 

TkwitaD 

Camden 

Ferth Ambo; . . . 
Bajoiuie ..... 
Jereey Cit; .... 
Keinvk 

Any graphical representation of statistics of any kind is 
called a graph. The kind of graph shown above is called a 
har graph or a har pictogram. 

Sometimes the bars in such a graph stand vertically, as in 
the upper graph shown on page 248. Pnpils should be familiar 
with both kinds of bar pictograms. 

The word " graph " is applied to all such pictorial representations. Graphs 
have come to be nsed in all kinds of modem businesa, and the pupil should 
become familiar with a few of the more important types. Such graphs are 
aow found in newspapers and magazines and are also used to record the 
temperature in the schoolroom, the standing of pupils, and tha like. 
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Bar Pictograms. The value of bar pictograms id business 
may easily be seen by ezaminmg two practical cases. The 
first case shows the sales of goods in a business house from 
1916 to 1920. The owners of the business could see at a glance 
that the growth of the business from 
1916 to 1918 was not maintained in 
1919, and that in 1920 there was an 
actual decrease in the amount of the 
sales. It will be noticed that the graph 
begins with ♦100,000. To draw a graph 
showing the total sales to the scale used 

here would require 3 in. of space, and since a.11 the figures are 
over 1100,000 and the purpose of the graph is to compare the 
annual sales of this company alone, the smaller form is better. 

To take another illustration, when the statistics setting forth 
the expenses of a certain company were presented to the directors 
TboDsanda of doUan 



Advartlslsg 
Equipment 
Betterment 

by the above graph, they saw much more clearly than ever 
before that the selling expenses were excessive, that the amount 
paid for advertising the goods was relatively too small, that the 
expenditure for equipment needed investigating, and that the 
amount assigned to the social betterment of their employees 
was altogether too small to produce good results. 

Squared paper like the above ia very convenient for drawing graphs. 
It may be purchased at a stationer's shop. 
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BAR PICTOGRAMS 

Hepresent the following statigtics by bar pictogram% : 

1. In a recent year the number of clothing, millinery, and 
laundry establishments in Manhattan was 12,000, and in 
Brooklyn, 3600. 

2. Recently the number of printing and paper-goods establish- 
ments in New York City was as follows: Manhattan, 2150; 
The Bronx, 47; Brooklyn, 311; Queens, 36; Richmond, 17. 

3. In a recent year the number of textile factories in New 
York City was as follows: Manhattan, 752; The Bronx, 71; 
Brooklyn, 255; Queens, 32; Richmond, 5. 

4. The net income of a certain railway for a recent year 
was applied as follows: 

Sinking-fund requirements #1,500,000 

Dividends on preferred stock 6,500,000 

Dividends on common stock 25,000,000 

Additions and betterments 1,500,000 

Surplus to profit-and-loss account .... 6,500,000 

Draw a vertical bar pictogram, using ^ in. to represent $1,000,000. 

5. The annual business of a company was as follows : 1915, 
♦48,000; 1916, $72,000; 1917, $88,000; 1918, $124,000; 1919, 
♦130,000 ; 1920, $142,000 ; 1921, $144,000. 

6. The total annual business of a company for the last ten 
years was as follows : $275,000, $285,000, $295,000, $325,000, 
♦310,000, $330,000, $360,000, $340,000, $375,000, $400,000. 

In Exs. 5 and 6 the pupils should be asked to interpret the graph ; that 
is, to tell what it signifies in the business. In Ex. 5 they may naturally 
consider the effect of the war upon the business, and in each case they 
should consider the prospects as shown by the graph. 
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Circular Plctogram. It has become common in connection 
with the financial statistics of large business houses to make 
use of the cir- 
ctUar pictoffram. 
For example, these 
circles show at a 
glance the follow- 
ing comparative 
amounts of busi- 
ness done by a cer- 
tain house in two 
consecutive years : 

Stoves . . . 





Second Year 

♦72,000 

158,000 

40,000 

90,000 



First Year 

♦61,140 

Furnaces 97,560 

Ranges 50,000 

Refrigei-ators 40,700 

The graphs show that the total business has increased, the 
second circle being considerably larger than the first. More 
stoves were sold in the second year, yet there was a relative 
shrinkage. The sale of ranges has 
fallen off both actually and relatively. 

A circular pictogram is particu- 
larly convenient when we are deal- 
ing with per cents. For example, this 
pictogram shows the per cents of 
the world's mill supply of cotton 
contributed by each country in a 
recent year. It tells us at a glance 
that the United States contributes 
considerably more than half of the supply of the whole world 
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ORCULAR PICTOGRAMS 

1. Of the pupils who attend school in a certain city 10% are 
in the first grade, 16% in the second, 17% in the third, 15% 
in the fourth, 13% in the fifth, 12% in the sixth, 10% in 
the seventh, and 7% in the eighth. Represent these facts by 
a circular pictogram. 

2. Of the six most important textile fibers, cotton is 54% 
in quantity; wool, 14 J % ; jute, 14% ; flax, 10% ; hemp, 7% ; 
and silk ^ % . Represent these facts by a circular pictogram. 

Represevt hy circular pictograms the following sets of facts : 

3. A drug store finds that 37% of its income is derived 
from the sale of candies, cigars, and soda water; 42% from 
patent medicines; 12% from sundries; and the balance of the 
income from prescriptions. 

4. A class in school kept a record of the weather in the first 
25 da. of April of a certain year. They found that the rainy 
days were 20% of the period; cloudy days, 40% ; foggy days, 
8% ; clear weather, 32%. 

5. A man's various investments are as follows: 12% of his 
capital is in land, 45% in bonds, 27% in stocks, 6% in banks, 
and the balance in notes. 

6. A manufacturing company devotes 64% of its gross 
income to wages, 9% to office expenses, 11% to advertising, 
8% to selling expenses, 5% to dividends, 2% to interest, and 
the balance to incidental expenses. 

7. A company finds that the buying expenses are 17% of the 
gross income; office expenses, 4%; management, 10%; other 
overhead, 24%; selling expenses, 29% ; interest, 10%; dividends, 
4% ; incidentals, 2%. 

8S 
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Multiple Pictogram. The bar pictogram is often used to 
compare several features of statistics at once. For example, 
this multiple pictogram^ in which each square represents 1000, 
not only classifies the American ships afloat in a certain year 
but also shows the distribution of them in the various trades. 



steam 
Sail 
Canal 
Barges 




Coastwise Trade 
Foreign Trade 
Fisheries 




Value in Advertising. Advertisers are very quick to see the 
value of the appeal to the eye. A baker's advertisement that he 
sold a 16-ounce loaf for the same price 
that his rival charged for a 12-ounce 
loaf had little eflfect until he resorted 
to the graph here shown. 

This topic and the one which follows are introduced for the purpose of 
showing the various uses of graphs. They are not used in the exercises. 

Solid Pictogram. A solid pictogram is often used in showing 
related sets of statistics. For example, these rectangular solids 
compare the number of workers, 
the wage per hour, the hours per 
week, and the total weekly wages 
paid in the clothing industry of 
two cities. The number of work- 
ers is shown in one dimension, the 
wage per hour in a second, and the number of hours per week 
in the third. We see that city A has ^ as many workers as 
city B, that the wage per hour in A is only | as much as in B, 
and that the number of hours per week in A is ^ as many as 
in B. The total weekly wages paid are shown by the volumes 
of the two solids, which are respectively 24 and 22J. 




'acre 




f&ge 



City A 



CityB 
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1. Certain recent statistics from two neighboring agricultural 
states A and B^ each with a rural population of approximately 
2,250,000, are compared in the following bar pictogram: 



FflEEin Cropir 



^peofti 



x^wsf^^imm;mmf^A 



Farm Machinery 



m^2fn3^^^mmmfmfmmim 



v^myimm^^m 



AatotmobQw in Use 



m^AA&msmm^ 



Silo* 



xmfmssswA 



Find to the nearest cent the average value in each state of the 
farm crops per person. 

2. Of the total number of automobiles in use in the two 
states, what per cent is in use in each state ? 

3. Of the total number of silos in the two states, what per 
cent is in use in each state ? 

4. Of the total value of the farm machinery in the two 
states, what per cent is the value in each state? 

5. Of the total value of the crops in the two states, what 
per cent is the value in each state? 

6. Compare the results in Exs. 2-5 and write a statement 
giving your impression of the value of up-to-date methods as 
shown by these results. 

In composite graphs like the one shown above the same scale is often 
not used throughout. For each pair of figures compared the bars are 
drawn to scale, but it would be manifestly impossible within reasonable 
dimensions to represent $600,000,000 (value of farm crops) and 10,400 
(number of silos) by the same scale. 
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7. The first pictogram shows the percentage of the world's 
mill supply of cotton contributed by each country in a recent 
year. Write in statistical form a state- 
ment of what the graph tells. 

8. In Ex. 7 write a statement as 
to four important facts which the 
graph tells you even if the per cents 
are omitted. For example, how would 
you rank the United States in com- 
parison with India or with Egypt? 

9. The second pictogram shows 
the relative quantities of the six 
most important textile fibers. Write 
a statement as to four important facts 
which the graph tells you. 

10. From Ex. 9 find the per cent 
which the quantity of flax is of the 
quantity of jute; of the quantity of 
hemp; of the quantity of silk. 

11. This pictogram shows the comparative sizes of a train- 
load on a prominent Eastern railroad in 1900 and in 1916. 
Estimate the relative sizes 1900 

n n 

OO — uryL. 




and find the per cent of in- 
crease from 1900 to 1916. 



■urr 



1916 



"uxr 



u o 




OQi 



TTTT 



n 



TTCr 



THT 



n 



TTO- 



77U- 



n [i — ^ — ^ 



Write several reasons that tend to explain why the size of the 
trainload has increased in the period mentioned. 

12. Draw a pictogram in any form showing the attendance 
in your class for a week. 
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Cartogram. The following map, or cartogram, shows the dis- 
tribution of the mamif acture of boots and shoes in a certain year : 




The following cartogram shows the number of thousands 
of sheep in the United States in a certain year: 
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CAKTOGSAHS 

1. Using the upper map oq page 255, write the names of the 
states in which the manufacture of boots and shoes was flOOO 
and over per sqaare mile in the year coasidered. 

2. Give a teason for the concentration of boot and shoe 
manufacture in the states indicated in Ex. 1. 

3. Using the lower map on page 255 write in order of number 
of sheep the names of the ten states having the lai^st numbers. 

4. Write a statement in the way of a report to a shipping 
house as to the mean annual rainfaJI in inches, containing 
four important facts and based on the following cartogram: 



Such information is of great commercial importance, particularly to 
houses that sell goods which deteriorate quickly in a damp climate, 

5. Sketch a map of your city or village and shade it to 
show approximately the areas occupied chiefly by stores, chiefly 
by manufacturing plants, and chiefly by residences. 
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Cnrre-Llne Graph. Id many kinds of statistics the most con- 
Tenient kind of graph is a curve-line graph. Such a line shows 
in a convenient fonn the changes from day 
to day or from year to ye|r. 

For example, a company that did a busi- 
ness of $103,000 in 1913, $106,000 in 1914, 
♦110,000 in 1915, and $112,000 'in 1916 
found its business increased to $135,000 in 
1917, $185,000 in 1918, and $208,000 in 
1919. While these figures show a decided 
increase, we appreciate the sudden change 
more easily if we look at the graph. Such graphs are familiar 
to all readers of the newspapers and m^azines of the present 
day, having become very common of late years. 

Demand Curve. Curve-line graphs may be applied to the prices 
of goods, in which we may have a series of short straight lines 
connected to give the effect of a curve. 

For example, it was found in a certain 
market that when strawberries sold at 
quart, 25 qt were sold daily ; when the price 
dropped to 24^, 100 qt. were sold daily; at 
20^ 300 qt. were sold; and so on, the avenge number of 
quarts sold per day being related to the price. The relation 
of price to sales may be indicated graphically as here shown, 
and the story is told much more vividly than by a mere recital 
of figures. We see at once that it is not always more profitable 
to sell at the highest prices, because the sales may be so small 
as to give but a small total profit. 

Such a graph is known as a demand curve, and commercial 
houses often find that a study of these curves is profitable ia 
making their plana for purchasing stock. 
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CURYErLOfE GRAPHS 

1. Represent by a line graph the change in the average price 
of lake copper for six consecutive years, as follows: year A, 
12.7^ ; year B, 16.7^ ; year C, 16.7^ ;#year D, 13.5^ ; year E, 28^ ; 
year F, 32 ^. 

2. The total annual sales of a grocery for a period of ten 
years were as follows: ♦16,000, $18,000, $20,000, $25,000, 
♦24,000, $26,000, $28,000, $36,000, $43,000, $52,000. Draw 
a graph to show the trend of business. 

3. From the graph in Ex. 2 estimate the probable amount 
of business the next year. Will it be advisable for the store 
to enlarge ite plant and stock in this neighborhood ? 

4. Construct a demand curve based on the following facts 
which have been ascertained with respect to a certain article: 



Price . . . 


12^ 


10^ 


8^ 


6* 


H 


2^ 


Number sold . 


400 


500 


1800 


3000 


8000 


8200 



5. A grocer's records of sales of peaches for a certain year 
showed that he sold 10 baskets at $1.75 a basket; 30 baskets 
at $1.50 ; 70 baskets at $1.20 ; 80 baskets at $1.10,; and 90 
baskets at $1. Draw the demand curve and estimate the probable 
demand when the price is 90^ a basket. 

6. If the business of the grocer mentioned in Ex. 5 has 
increased 20% since last year, when the demand facts were 
recorded, draw a demand curve for this year, assuming that 
he will sell 20% more at each price mentioned above than he 
did last year. Using your curve as a guide, estimate how 
many baskets of peaches he will probably be able to sell this 
year at $1.45. 
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1. The distances of a train from its starting point in a run 
of 10 min. were measured and were found to be as follows : 



Minutes 


1 


2 


3 


4 


6 


6 


7 


8 


9 


10 


Milea 


0.2 


0.5 


0.9 


1.5 


2.2 


3 


3.8 


4.6 


6.1 


6.6 



Dmw a graph and tell what it shows about the full speed. 

2. The temperature at a certain 
school between 6 A. M. and 6 p. M. 
on the first day of last May was 
as shown by this graph. Write the 
approximate temperature for each 
hour and half hour of the day. 

3. The height of a plant in the schoolroom was measured on 
eight consecutive days in June and was found to be as follows: 



Day of the month 


1 


2 


3 


4 


5 


6 


7 


8 


Height in inches 


3.1 


4.2 


6.2 


6.1 


6.8 


7.5 


8.2 


8.7 



Draw a graph showing the growth, and from it determine in 
what part of the 7-day period it was growing the most rapidly. 

4. In seven hours of a rainy day in April the amount of 
rain which fell waa measured and was found to be as follows : 



Hours 


1 


2 


3 


4 


5 


6 


7 


Kumber of inches 


0.1 


0.3 


0-2 


0.1 


0.3 


0.4 


0.5 



Draw a graph showing the variation in rainfall by the hour. 
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5. A boy's height each year between the ages of 5 yr. and 
15 yr. was found in inches to be as follows : 



Age 


5 
42 


6 


7 


8 
49 


9 
52 


10 
54 


11 
56 


12 


13 


14 
63 


15 

68 


Height 


44 


46 


58 


61 
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Draw a graph and from it determine in what part of this 
period the boy was growing most rapidly. 

6. In a certain mill the steam gauge 
on the boiler showed at 8 a.m. a pressure 
of 122 lb. to the square inch. The pres- 
sure varied through the day as shown by 
this graph. Write the pressure for every 
hour from 8 A.M. to 5 p.m. and also for 
12.30 P.M. Why was the pressure so high 
at 8 A.M. ? 

7. When the temperature is below zero this fact is indicated 
by a minus sign. That is, — 5° means 
5° below zero. This graph shows the 
changes in temperature from noon on 
a day in January to noon on the fol- 
lowing day. Write the approximate 
temperatures for every hour of this 
period, and a statement telling when 
the temperature fell the most rapidly 
and when it rose the most rapidly. 

8. The population of the earth by continents in millions is 
approximately as follows: Africa, 143; North America, 140; 
South America, 56 ; Asia, 873 ; Australasia, 16 ; Europe, 465. 
Draw a graph, using that kind of graph which you think shows 
the facts most eflfectively. 
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III. ADVANCED MENSURATION 

Square and Square Root. If a square has a side of 4 units, 
it has an area of 16 square units. Therefore 16 is called the 
square of 4, and 4 is called the square root of 16. 

Square Root applied to Areas. Hence, considering 
the numbers as abstract. 

The side of a square is the square root of the area. 

Symbols. The square of 4 is written 4^ and the square root 
of 16 is written Vi6. 

Perfect Square. Such a number as 16 is called a perfect 
square^ but 10 is not a perfect square. We may say, however, 
that VlO equals 3.16 +, because 3.16^ nearly equals 10. 

Square Root of a Perfect Square. Square roots of perfect 
squares may often be found by simply factoring 
the numbers. 

For example, ViSl = V3 x 3 x 7 x 7 

= V3x7x 3x7 
= V21 x 21 = 21. 

That is, we separate 441 into its factors and 
then separate these factors into two equal groups, 3x7 and 3x7. 
Hence we see that 3 x 7, or 21, is the square root of 441. 




FINDING SQUARE ROOTS 

All oral work 



State the square roots of the following : 

1. 9. 3. 49. 5. 144. 

2. 64. 4. 121. 6. 900. 



7. 1.44. 

8. 0.64. 



9. 4900. 
10. 2500. 
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SQUARES AND SQUARE ROOTS 

Find the squares of the following : 

1. 2.3. 3. 21. 5. 2.4. 7. 0.7. 9. 1200. 

2. 4.7. 4. 8f 6. 3.6. 8. 0.81. 10. 3602. 

By factoring^ find the square roots of the following : 

11. 121. 13. 625. 15. 729. 17. 1296. 19. 12.25. 

12. 169. 14. 324. 16. 576. 18. 1089. 20. 40.96. 

Find the sides of squares whose areas are as follows : 

21. 4.84 sq. in. 23. 4.41 sq. in. 25. 5929 sq. yd. 

22. 1.96 sq. ft. 24. 4356 sq. in. 26. 10.89 sq. yd. 

Find the perimeters of squares whose areas are as follows : 

27. 6561 sq.ft. 29. 19,600 sq. ft. 31. 16,384 sq. in. 

28. 12,100 sq. in. 30. 146.41 sq. in. 32. 16,900 sq. ft. 

33. From a comer of a square piece of land that contains 
57,600 sq. ft. there is cut a square lot containing 6400 sq. ft. 
Draw a plan of the lots and find the perimeter of each lot. 

34. A square lot contains 18,225 sq. ft. What is the perimeter 
of the lot ? What is the perimeter of a square lot of four times 
this area ? The second perimeter is how many times the first ? 

35. Two square building lots front on the street. The area 
of the two together is 8900 sq. ft., that of the larger being 
6400 sq. ft. What is the frontage of each lot ? 

36. A square lot has an area of 28,900 sq. ft. What is the 
perimeter of the lot ? What is the perimeter of a square lot that 
contains nine times this area ? The perimeter of the second lot 
is how many times the perimeter of the first? 
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Square of the Sum of Two Numbers. Since 47=40 + 7, the 
square of 47 may be obtained as follows: 

40+7 
40+7 



(40 X 7) + 72 
402 + (40 X 7) 

402 + 2 X (40x7) + 72 
= 1600 + 2x280 +49 
= 1600 + 560 +49 

= 2209. 



9 



280 


49 


1600 
40 


280 
7 



t +tt 



This relationship is conveniently seen in the annexed figure. 
Every number consisting of two or more figures may be 
regarded as composed of tens and units. Therefore, 

The square of a number contains the square of the tenSy plus twice 

the product of the tens and units, plus the square of the units. 

This principle, important in square root, should be clearly understood 
both from the multiplication and from the illustration. 

Separating into Periods. Since 1 = 1^, 100 = 102, 10,000 = 100^, 
it is evident that the square root of any number between 1 and 
100 lies between 1 and 10, and that the square root of any 
number between 100 and 10,000 lies between 10 and 100. 
In other words, the square root of any integral number of one 
figure or two figures is a number of one figure ; the square root 
of any integral number of three or four figures is a number of 
two figures; and so on. 

Therefore, if an integral number is separated into periods of 
two figures each, from the right to the left, the number of fig- 
ures in the square root is equal to the number of the periods 
of figures. The last period at the left may have one figure or 
two figures. 
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Finding the Square Root. Required the square root of 2209. 

If the figures of the number are separated into periods of 
two figures each, beginning at the right, we see that there are 
two integral places iu the square root of the number. 

The first period, 22, contains the square of the tens' number 
of the root. Since the greatest square iu 22 is 16, then 4, the 
square root of 16, is the tens' figure of 
the root required. 

Subtracting the square of the tens, the re- 
mainder contains twice the tens x the units, 
plus the square of the units. Dividing by 
twice the tens (that is, by 80, which is 
2x4 tens), we find approximately the units. 
Dividing 609 by 80 (or 60 by 8), we have 7 as the units' figure. 

Since twice the tens x the units, plus the square of the units, 
is equal to (twice the tens + the units) x the units, that is, since 
2 X 40 X 7 + 72 = (2 X 40 -f 7) X 7, we add 7 to 80 and mul- 
tiply the sum by 7. The product is 609, thus completing the 
square of 47. Checking the work, we find that 4P is 2209. 

FINDING SQUARE ROOTS 

Find the square roots of the following : 
I. 3249. 2. 8721. 3. 3969. 4. 5041. 

Find the sides of squares that have the following areas: 

5. 6724 sq.ft. 7. 9025 sq.ft 9. 7921 sq.ft. 

6. 7569 sq. ft. 8. 9409 sq. ft. 10. 6889 sq. yd. 

Find the square roots of the following fractions hy taking the 
square roots of the terms of the fractions : 

"• iff "• iWi- 13. jO||. 14. ^^. 



SQUARE ROOT 265 

Square Root with Decimals. Find the square root of 151.29. 
Separate the number into periods, beginning at the decimal 
point. The greatest square of the tens 
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in 151.29 is 100, and VlOO = 10. 

Then 51.29 contains 2 x 10 x the 
units' number of the root, plus the 
square of the units' number. 

Dividing 51 by 2 x 10, or 20, the 
next figure of the root is 2. 

We have now found 12, the square 
being 100 + 44 = 144. 

As before, dividing 7.29 by 24, we find that the tenths' figure 
of the root is 3. 

Hence the square root of 151.29 is 12.3. 

If the number is not a perfect square we may annex pairs of zeros 
at the right of the decimal point and continue as far as we choose. 

Summary of Square Root. To find a square root: 

Separate the number into periods of two figures each^ beginning 
at the decimal point. 

Find the greatest square in the left-hand period and write its 
root as the first figure of the required root. 

Square this root, subtract the result from the left-hand period^ 
and to the remainder annex the next period for a dividend. 

Divide this new dividend by twice the part of the root already 
found and write the quotient as the second figure of the required 
root. Annex to this divisor the figure thus found and multiply by 
the number representing this figure. 

Subtract this result^ bring down the next period^ and proceed as 
before until all the periods have been thus annexed. 

The result is the square root required. 
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Square on the Hypotenuse. In a right triangle the side op- 
posite the right angle is called the hypotenuse of the triangle. 

If a floor is made up of triangular tiles 
as in this figure, it is easy to mark out a 
right triangle. It is seen that the square 
on the hypotenuse contains eight equal 
triangles, while each square on a side 
contains four such triangles. Hence 

The square on the hypotenuse equals the 
sum of the squares on the other two sides. 

This important fact is proved in plane geometry for all right triangles. 

Illustrative Problem. If ^^ = 12 and ^C = 




Since 
we have 
or 
and 



5^^ = 122 + 92, 
^ = 144 + 81=225, 
^C7 = >/225 = 15. 




SQUARE ON THE HYPOTENITSE 

1. In the above figure, if AB = 24 ft. and ^C= 9 ft., find BC. 

2. In the above figure, if ^(7=105 in. and AB=^ 84 in., find ^C. 
Show the class that, in the above figure, ^4 C = BC — AB . 

3. If the side of a square is 17 in., find the diagonal to the 
nearest hundredth of an inch. 

4. Find, to the nearest hundredth of an inch, the side of a 
square whose area is 3 sq. in. 

5. In Ex. 4 suppose the given area is 6 sq. in. 

6. Find, to the nearest hundredth of an inch, the diagonal 
of a square whose area is 81 sq. in. 
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USING WHAT TOU HAVE LBARNSD 

1. Find the diagonal of the floor of a hall 51 ft. by 68 ft. 

2. Find, to the nearest hundredth of a foot, the diagonal of 
a square that contains 4 sq. ft. 

3. The two sides of a right triangle are 20 in. and 30 in. 
Find, to the nearest hundredth of an inch, the hypotenuse. 

4. The two sides of a right triangle are 57 in. and 76 in. 
Find the hypotenuse. 

5. What is the length of a wire drawn taut from the cornice 
of a 100-foot building to a spot 75 ft. from the base ? 

6. A telegraph pole is set perpendicular to the ground, and 
a wire is fastened to it 18 ft. from the ground and then is 
stretched to a stake 13 ft. 6 in. from the foot of the pole, so 
as to hold it in place. How long is the wire ? 

7. A derrick for hoisting coal has its arm 
27 ft. 6 in. long. It swings over an opening 
22 ft. from the base of the arm. How far is 
the top of the derrick above the opening ? 

Find^ to the nearest hundredth^ the hypotenuse of each of the 
right triangles of which the other two sides are as follows : 

8. 32 ft, 28 ft. 10. 321 ft., 428 ft. 12. 72 ft., 135 ft. 

9. 40 ft, 75 ft 11. 36 in., 67J in. 13. 56^ in., 72J in. 

14. The foot of a 45-foot ladder is placed 27 ft from the wall 
of a building against which the top of the ladder rests. How 
high does the ladder reach on the wall ? 

15. How far from the wall of a house must the foot of a 
45-foot ladder be placed in order that the top of the ladder 
may just touch a window sill 40 ft from the ground ? 
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USING WHAT TOU HAVE LEARNED 

Findj to the nearest hundredth^ the hypotenuse of ecush of the 
right triangles of which the sides are as follows : 

1. 35 ft, 29 ft. 4. 42} ft., 63| ft. 7. 8| in., 8 J in. 

2. 81 ft, 85 ft. 5. 4.5 in., 7.2 in. 8. 23 in., 34 in. 

3. 10 in., 15 in. 6. 6.25 in., 7.5 in. 9. 3.4 in., 2.7 in. 

10. A room is 16 ft long, 12 ft. wide, and 9 ft. high. Find, 

to the nearest hundredth, the distance from an upper comer 

through the room to the opposite lower comer. 

First find the hypotenuse on the floor and then the hyx>otenuse required. 
This hypotenuse is called the diagonal of the room. 

11. Find, to the nearest hundredth, the diagonal of a cube of 
which the edge is 2 in. 

First find the diagonal of one face. Then proceed as in Ex. 10. 

12. A school flagpole is broken by the wind 16 ft from the 
ground. The two pieces hold together, and the top touches the 
ground 30 ft from the foot. Find the length of the flagpole. 

13. If I start to row directly across a stream, in the direction 
AC^ at the rate of 4 mL an hour, and if the stream carries me 
in the direction CB^ at the rate of 3 mi. 
an hour, my course will really be ABy 
the resultant of these two motions. 
Suppose that I row 4.5 mi. per hour, 
and the stream flows 6 mi. per hour, 
what is my rate of progress ? 

14. The captain is walking at the rate of 4 mL per hour 
directly across the deck of his steamer, which is moving at the 
rate of 8 mi. per hour. Find, to the nearest hundredth, the rate 
at which the captain is moving. Draw a plan to scale. 
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Cube and Cabe Root. If a cube has an edge of 3 unite, it 
has a volume of 27 cubic units. Therefore 27 is called the 
cube of 3, and 3 the cube root of 27. 

Symbols. The cube of 3 is written 8*, 
and the cube root of 27 is written v'27. 

Cube Root applied to Volumes. There- 
fore, considering the numbers as abstract, 

The edge of a euhe ti the cuhe root of the volume. 

Power. Squares and cubes are called powers. We have also 
higher powers, like the fourth, fifth, and so on. Raising to 
powers is sometimes called involution. Finding 
roots is sometimes called evolution. 

Cube Root of a Perfect Cube. The cube root of 
a perfect cube may often be found by factoring. 

For example, v^^==v ^2x2x3x3x3 

=-v'(2x3)x(2x3)x(2x3) 
=-v'6x6x6=6. 

The subject of cube root is now so commonlj postponed 
until algebra ia studied that an extended explanation is not felt to be 
necessaiy. A brief treatment will therefore suffice. Teachers are advised 
to omit the subject unless the local course of study calls for it 

fiudihg cube soots 
Find the foUowing cube root* by factoring .* 

1. v^. 3. v'STa 5. -^''2744. 7. -v'4096. 

a. -3^1331. 4. vl728. 6. v'15625. 8. >^5832. 

9. What is the edge of a cube of volume 18.824 cu. in.? 
10. What is the edge of a cube of volume 10,648 cu. in. ? 
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Finding Square and Cube Roots. There are methods of finding 
the cube root of any number, just as we have seen that there is 
a method of finding the square root. These methods are seldom 
used in ordinary computations. When we wish to find squares, 
cubes, square roots, or cube roots we generally use tables. For 
example, on page 271 there is a convenient table showing the 
squares, cubes, square roots, and cube roots of all integral num- 
bers from 1 to 100, which will be sufl&cient for.our present needs. 

1. Illustrative Problems. Find the square root of 39. 

By the table, V39 = 6.245. This means that 6.245^ is approxi- 
mately 39. By squaring 6.245 we see that the result is 39.000025. 
That is, the square root of 39 is 6.245 to the nearest thousandth. 

2. Find the cube root of 88. 

By the table, v^ = 4.448. That is, 88 is not an exact cube, 
and its cube root is between 4.4475 and 4.4485. 

3. Find the square root of 841. 

In the table the column of numbers (under No.) goes only to 
100, We therefore look to see if 841 is in the column of squares. 
We find that it is, being the square of 29. Therefore V841 = 29. 

4. Find the cube root of 884,736. 

The column of cubes in the table shows that 884,736 = 96*. 
Hence ^884736 = 96. 

5. Find the square root of 2000. 

Since 2000 = 20 x 100 we may find the square roots of 20 
a nd 1 00 and take their product. We see that V20 = 4.472, and 
VlOO = 10. We therefore have V2000 = 10 x 4.472 = 44.72. 

6. Find the square root of 1765. 

The column of squares in the table shows that 1764 = 42*. 
It is then evident that V1765 = 42 -f some fraction ; that is, 
this table gives us only the two integral figures of the root 
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Table of Powers and Roots. This table will be found helpful : 



No. 


Squares 


Cubes 


Square 
Boots 


Cube 
Roots 


No. 


Squares 


Cubes 


Square 
Boots 


Cube 
Boots 


1 


1 


1 


1.000 


1.000 


51 


2,601 


132,651 


7.141 


3.708 


2 


4 


8 


1.414 


1.260 


52 


2,704 


140,608 


7.211 


3.733 


3 


9 


27 


1.732 


1.442 


53 


2,809 


148,877 


7.280 


3.766 


4 


16 


64 


2.000 


1.587 


54 


2,916 


157,464 


7.348 


3.780 


6 


25 


125 


2.236 


1.710 


55 


3,025 


166,375 


7.416 


3.803 


6 


36 


216 


2.449 


1.817 


56 


3,136 


175,616 


7.483 


3.826 


7 


49 


343 


2.646 


1.913 


57 


3,249 


185,193 


7.560 


3.849 


8 


64 


512 


2.828 


2.000 


58 


3,364 


196,112 


7.616 


3.871 


9 


81 


729 


3.000 


2.080 


59 


3,481 


206,379 


7.681 


3.893 


10 


100 


1,000 


3.162 


2.154 


60 


3,600 


216,000 


7.746 


3.916 


11 


121 


1,331 


3.317 


2.224 


61 


3,721 


226,981 


7.810 


3.936 


12 


144 


1,728 


3.464 


2.289 


62 


3,844 


238,328 


7.874 


8.968 


13 


169 


2,197 


3.606 


2.351 


63 


3,969 


260,047 


7.937 


8.979 


14 


196 


2,744 


3.742 


2.410 


64 


4,096 


262,144 


8.000 


4.000 


16 


225 


3,376 


3.873 


2.466 


65 


4,225 


274,625 


8.062 


4.021 


16 
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4,096 


4.000 


2.520 


66 


4,366 


287,496 


8.124 


4.041 


17 


289 


4,913 


4.123 


2.571 


67 


4,489 


300,763 


8.186 


4.062 


18 


324 


5,832 


4.243 


2.621 


68 


4,624 


314,432 


8.246 


4.082 


19 


361 


6,859 


4.359 


2.668 


69 


4,761 


328,509 


8.307 


4.102 


20 


400 


8,000 


4.472 


2.714 


70 


4,900 


343,000 


8.367 


4.121 


21 


441 


9,261 


4.583 


2.759 


71 


5,041 


357,911 


8.426 


4.141 


22 


484 


10,648 


4.690 


2.802 


72 


5,184 


373,248 


8.485 


4.160 


23 


529 


12,167 


4.796 


2.844 


73 


5,329 


389,017 


8.644 


4.179 


24 


576 


13,824 


4.899 


2.884 


74 


5,476 


406,224 


8.602 


4.198 


25 


625 


15,625 


5.000 


2.924 


75 


5,625 


421,875 


8.660 


4.217 


26 


676 


17,576 


5.099 


2.962 


76 


5,776 


438,976 


8.718 


4.236 


27 


729 


19,683 


5.196 


3.000 


77 


5,929 


466,633 


8.775 


4.254 


28 


784 


21,952 


5.292 


3.037 


78 


6,084 


474,662 


8.832 


4.273 


29 


841 


24,389 


5.385 


3.072 


79 


6,241 


493,039 


8.888 


4.291 


30 


900 


27,000 


5.477 


3.107 


80 


6,400 


512,000 


8.944 


4.309 


31 


061 


29,791 


5.568 


3.141 


81 


6,561 


631,441 


9.000 


4.327 


32 


1,024 


32,768 


5.657 


3.175 


82 


6,724 


551,368 


9.065 


4.344 


33 


1,089 


35,937 


5.745 


3.208 


83 


6,889 


671,787 


9.110 


4.362 


34 


1,156 


39,304 


5.&31 


3.240 


84 


7,056 


692,704 


9.165 


4.380 


35 


1,225 


42,875 


5.916 


3.271 


85 


7,225 


614,126 


9.220 


4.397 


36 


1,296 


46,656 


6.000 


3.302 


86 


7,396 


636,066 


9.274 


4.414 


37 


1,369 


50,653 


6.083 


3.332 


87 


7,669 


658,503 


9.327 


4.431 


88 


1,444 


54,872 


6.164 


3.362 


88 


7,744 


681,472 


9.381 


4.448 


39 


1,521 


59,319 


6.245 


3.391 


89 


7,921 


704,969 


9.434 


4.465 


40 


1,600 


64,000 


6.325 


3.420 


90 


8,100 


729,000 


9.487 


4.481 


41 


1,681 


68,921 


6.403 


3.448 


91 


8,281 


753,671 


9.539 


4.498 


42 


1,764 


74,088 


6.481 


3.476 


92 


8,464 


778,688 


9.692 


4.514 


43 


1,849 


79,507 


6.557 


3.503 


93 


8,649 


804,367 


9.644 


4.531 


44 


1,936 


85,184 


6.633 


3.530 


94 


8,836 


880,584 


9.695 


4.647 


45 


2,025 


91,125 


6.708 


3.557 


95 


9,025 


857,375 


9.747 


4.563 


46 


2,116 


97,336 


6.782 


3.583 


96 


9,216 


884,736 


9.798 


4.579 


47 


2,209 


103,823 


6.856 


3.609 


97 


9,409 


912,673 


9.849 


4.596 


48 


2,304 


110,592 


6.928 


3.634 


98 


9,604 


941,192 


9.899 


4.610 


49 


2,401 


117,649 


7.000 


3.659 


99 


9,801 


970,299 


9.950 


4.626 


50 


2,500 


125,000 


7.071 


3.684 


100 


10,000 


1,000,000 


10.000 


4.642 
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USE OF THE TABLE OF ROOTS 

Using the table on page 271^ find the square roots of the following : 

1. 25. 3. 64. 5. 7. 7. 29. 9. 67. 

2. 49. 4. 81. 6. 13. 8. 47. 10. 91. 

Using the table on page 271, find the cube roots of the foUovnng : 

11. 8. 13. 64. 15. 17. 17. 28. 19. 51. 

12. 27. 14. 13. 16. 19. 18. 46. 20. 99. 

Using the table on page 27 1, find the square roots of the following: 

21. 225. 23. 961. 25. 5184. 27. 7744. 29. 9025. 

22. 529. 24. 2116. 26. 6889. 28. 8649. 30. 9604. 

Using the table on page 271, find the cube roots of the follovnng : 

31. 5832. 33. 19,683. 35. 85,184. 37. 531,441. 

32. 9261. 34. 42,875. 36. 97,336. 38. 804,357. 

Find the integral parts of the square roots of the following : 

39. 230. 41. 509. 43. 1475. 45. 3850. 47. 6730. 

40. 375. 42. 850. 44. 1695. 46. 4775. 48. 8675. 

Find the integral parts of the cube roots of the follomng : 

49. 2775. 50. 22,325. 51. 75,750. 52. 675,750. 

53. The volume of a cube is 2197 cu. in. Find the edge. 

54. The volume of a cube is 39 cu. ft. Find the edge. 

55. The area of one face of a cube is 78 sq. in. Find the 
volume of the cube. 

56. The total area of all six faces of a cube is 36 sq. in. Find 
the volume of the cube. 
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Pyramid. A solid of this shape, in which the base is any 
polygon and the other faces are triangles meeting at a point, 
is called a pyramid. The point at which the tri- 
angular faces meet is called the vertex of the 
pyramid. The distance from the vertex to the base 
is called the height, or altitude, of the pyramid. 

Volume of a Pyramid. A contractor or builder 
occasionally needs to find the volume of a pyra- 
mid. The rule for finding the volume is easily seen 
by taking a hollow prism and a hollow pyramid 
of the same base and the same height, as here 
shown, filling the pyramid with water, and 
pouring the water into the prism. It will be 
found that the prism can be exactly filled 
with three times the amount of water that 
fills the pyramid. That is. 

The volume of a pyramid is equal to one third the product of the 
base and height. 

VOLUME OF A PYEAMID 
Find the volumes of pyramids with these bases and heights: 

1. 129.3 sq. in., 3.72 in. 8. 702.39 sq. in., 16.8 in. 

2. 202.11 sq.ft. 8.92 ft. 4. 187.02 sq. ft., 10.7 ft. 

Find the bases of pyramids with these volumes and heights: 

6. 89.6 cu. in., 12.8 in. 7. 123.2 cu. in., 17.6 in. 

6. 178.2 cu. in., 19.8 in. 8. 140.4 cu. in., 23.4 in. 

9. The Great Pyramid in Egypt was originally 482 ft, high 
and had a square base 768 ft. on a side. What was the volume ? 
If it weighs 168 lb. per cubic foot, what was the weight in tons ? 




274 



ADVANCED MENSURATION 




Lateral Area of a Pjrramid. We have already learned how to 

find the volume of a pyramid, a problem more often found in 

practical life than the one of finding the surface. 

The teacher will observe that the only kind of pyramid considered in 
arithmetic is the kind in which the vertex is exactly 
over the center of a regular base, the so-called regular 
pyramid here illustrated. 

The altitude of any triangular face of a pyra- 
mid is called the slarvt height of the pyramid. 

For example, VM is the slant height of the A^ 
pyramid here shown. 

The sum of the areas of the triangular faces of a pyramid 
is called the lateral area of the pyramid. 

Since the area of each triangular face of a pyramid is equal 
to half the product of the base and altitude. 

The lateral area of a pyramid is equal to half the product of 
the perimeter of the base and the slant height 

Lateral Area of a Cone. If we slit the surface of a cone and 
flatten it out as shown in the right-hand figure below, we have 
part of a circle. 

The teacher will observe that the 
only kind of cone considered in 
arithmetic is the so-called right cir- 
cular cone here shown, in which the 
vertex is directly over the center of a 
the base. The terms "lateral area" 
and "slant height" will be understood from the study of the pyramid. 

In the way that we found the area of a circle on page 115, 
we find that 

The lateral area of a cone is equal to half the product of the 
circumference of the base and the slant height. 
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Volume of a Cone. In the way that we found the volume 
of a pyramid we may find the volume of a cone. That is, 

The volume of a cone is equal to one 
third the product of the base and height. 

What is the volume of a cone 5 in. 

high, the radius of the base being 2 in. ? 

Area of base = ^yi x 4 sq. in. 

Volume = ^ X 5 X ^yi X 4 cu. in. = 20.95 cu. in. 

That is, the volume is a little greater than 20.95 cu. in. Common sense 
should be used as to rejecting small fractions in cases like this. 

HEASURSMSNTS OF PYRAMIDS AND CONES 

Find the lateral area of the pyramid which in each case has 
its perimeter of base and slant height as follows : 

1. 24 in., 16 in. 2. 4 ft. 8 in., 9 in. 3. 4 ft. 9 in., 12 in. 

Find the lateral area of the cone which in each case has its 
circumference of base and slant height as follows : 

4. 15f in., 4| in. 5. 7 ft. 6 in., 4 ft. 6. 3 ft. 6 in., 15 in. 

Find the volume of the cone which in each case has its radius 
of base and height as follows : 

7. 15.4 in., 6 in. 8. 6.3 in., 15 in. 9. 42 in., 18 in. 

10. The Great Pyramid originally had a slant height of 616 ft. 
and a square base 768 ft. on a side. Find the lateral area. 

11. How many square feet of slating are used on a pyramidal 
steeple of slant height 40 ft. and perimeter of base 48 ft. ? 

12. A dome is surmounted by a gilded cone whose slant 
height is 16 ft. 8 in., the radius of the base being 3 ft. 6 in. 
How many square feet must be allowed for gilding ? 
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Surface of a Sphere. If we wind half of the surface of a 
sphere with a cord Ei8 here shown, and then wind with the same 



length of cord the surface of a cylinder whose radius is equal to 
the radius of the sphere and whose height is equal to the diame- 
ter, the cord will cover half the curred surface of the cylinder. 
Therefore the euifaee of a sphere is equal to the curved surface 
of a cylinder of the same radius and height. 

Since, as we already know, the curved surface of the cylinder 
is ^ X diameter x height, and the height is 2 x radius, the 
area of the sphere = ^3. x 2 x radius X 2 x radius 
= 4 X -^ X square of radius. 

Volume of a Sphere. It is sometimes desirahle to be able to 
find the volume of a sphere, although this is not one of the 
essentials of arithmetic. It is shown m geometry that 

The volume of a tphere is equal to | timee ^ times the cube of 
the radius. 

1. If the earth is a sphere of 4000 mi. radius, find the surfaca 
4 X ^ X 4000^ = 4 X \2, X 16,000,000 = 201,142,857f 

Therefore the surface is about 201,148,000 sq. mi. 

2. If the diameter of a ball is 4 ft., find the volume. 
The radius is J of 4 ft, or 2 ft. 

The volume is J X ^ X 2 x 2 x 2 cu. ft., or 33.52 cu. ft 
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MEASUSEMSNTS OF SPHERES 

1. If a ball has a radius of 2^ in., what is the surface ? 

2. Find the surface of a hemispherical dome of diameter 40 ft. 

3. The sun's diameter is 866,500 mL Find the surface to 
the nearest 1000 sq. mL 

4. If a tennis ball is 2| in. in diameter, what is the surface ? 

5. If a cubic foot of granite weighs 165 lb., find the weight 
of a sphere of granite 1 ft. in diameter. 

6. A bowl is in the form of a hemisphere 4.2 in. in diameter. 
How many cubic inches does it contain ? 

7. What is the weight of a sphere of marble 3 ft. in circum- 
ference, marble being 2.7 times as heavy as water and 1 cu. ft. 
of water weighing 1000 oz.? 

8. The diameter of a lead ball is 1^ in., lead is 11.35 times 
as heavy as water, and 1 cu. ft. of water weighs 1000 oz. Find, 
to the nearest ounce, the weight of the ball. 

9. Taking the radius of the earth as 4000 mi. and the earth 
as an exact sphere, find the volume to the nearest 1000 cu. mi. 

10. Considering the moon as a sphere of diameter 2160 mL, 
compute the surface and also the volume to the nearest thousand 
of the unit required. 

11. A ball with a diameter 6 in. is placed in a cubic box that 
is 6 in. on an edge, inside measure. Find the number of cubic 
inches of the box not occupied by the ball. 

12. Find the volume of a sphere 1 ft. in diameter, of a cylinder 
of the same diameter and altitude, and of a cone of the same 
diameter and altitude. The volume of the sphere is how many 
times the volume of the cone ? The volume of the cylinder is 
how many times the volume of the cone ? 



278 ADVANCED MENSUEATION 

USING WHAT TOU HAVE LEARNED 

1. A pjrramid has a lateral area of 200 sq. in. The slant 
height is 8 in. Find the perimeter of the base. 

2. A conic spire has a slant height of 68 ft. The perimeter 
of the base is 60 ft. What is the lateral surface ? 

3. What is the entire surface of a cone if the slant height is 
7 ft and the diameter of the base is 7 ft. ? 

4. A cornucopia has a circular top 8^ in. across. If the 
cornucopia is 8| in. deep, how many cubic inches does it contain? 

5. Compute the surface of a dome in the shape of a hemi- 
sphere having a diameter of 25 ft. 

6. If a cubic foot of marble weighs 173 lb., what is the 
weight of a cylindric marble column that is 10 ft. high and 
16 in. in diameter ? 

7. Find to the nearest 100 cu. yd. the amount of earth 
which must be removed in digging a canal 2 mi. 1740 ft. long, 
200 ft wide, and 16 ft. deep. 

8. A prism has a base of 22 sq. in. and an altitude of 28 in. 
How does its volume compare with that of a cone whose base 
has a radius 7 in. and whose altitude is 12 in. ? 

9. A marble 1 in. in diameter is dropped into a cylindric jar 
4 in. high and 3 in. in diameter, half full of water. How much 
does the marble cause the water to rise ? 

10. A steel rod 6 ft. 10 in. long has a triangular cross section 
3 sq. in. in area. If 1 cu. ft. of water weighs 62.5 lb., and steel 
is 7.83 times as heavy as water, how much does the rod weigh ? 

11. A funnel in the shape of a cone is closed at the bottom. 
If the circular top is 5 in. across, and the funnel is 6 in. deep 
(to the vertex), how many cubic inches of water will it hold? 
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USING WHAT TOU HAVE LEARNED 

1. The amount of water that flows over Niagara Falls 
averages 264,000 cu. ft. a second. Find the average number of 
gallons carried over the falls in a minute. 

2. If I in. on a map represents an actual distance of 35^ mi., 
what distance on the map represents 28.4 mi. ? 

3. How many loads (cubic yards) of gravel, to the nearest 
100 loads, will be required to grade 2| ml of road, the gravel 
to be laid 14 ft. wide and 6 in. deep? 

.4. A dealer pays $9737.50 for some wool, including the 
purchasing agent's commission of 2^%. Find the commission. 

5. The sugar contained in the sugar beet is 14^-% of the 
weight of the beet. How many pounds of beets will be required 
to produce 1740 lb. of sugar? 

6. How many boards each 12 ft. long will be required to 
build a straight fence 4 boards high about a rectangular field 
which is 40 rd. wide and contains 20 acres ? 

7. Find the circumference of a circle whose diameter is 
22.6 in., using 3.1416 as the ratio of circumference to diameter ; 
also using 3| ; also using the ratio 355 : 113. 

8. Find the diameter of a circle whose circumference is 
471.24 in., using 3.1416 as the ratio of circumference to diam- 
eter; also using 3^; also using the ratio 355:113. 

9. If 24 burners, each consuming 7^ cu. ft. of gas per hour, 
are used on an average 5 hr. per day for 365 da., what will be 
the gas bill for the year at $1.05 per thousand ? 

10. A bell weighing 1110 lb. is composed of 76.5% copper, 
21.5% tin, and the rest zinc. How many pounds of each metal 
does the bell contain ? 
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IV. LITTLE EXAMINATIONS 

i. 1. Find the premium on a fire-insurance policy for #12,500 
at 11.24. 

2. Find the premium on a life-insurance policy for #15,000 

at #32.75. 

3. Find the cost of 250 shares of stock at 96|, including 

the brokerage of #15 per 100 shares. 

4. Find the income from 4^% bonds of par value #9500. 

5. Draw a graph of the changes of temperature during a 

day when the thermometer indicated the following: 
8 a.m., 60°; 9 a.m., 65°; 10 a.m., 68°; 11a.m., 70°; 
noon, 75°; 1p.m., 76°; 2 p.m., 78°; 3 p.m., 75°; 4 p.m., 
70°; 5 p.m., 70°; 6 p.m., 68°; 7 p.m., 65°; 8 p.m., 58°. 

11. Find the square roots of the folloioing : 

Find^ to the nearest hundredth^ the square roots of: 

6. 13. 7. 17. 8. 30. 9. 125. 10. f. 

ill. Find the circumferences, given the following diameters: 

I. 84.1 in. 2. 32.2 ft. 3. 3.5 in. 4. 4Jin. 5. 9 in. 

Find, to the nearest hundredth, the square roots of: 

6. 19. 7. 15. 8. 50. 9. 675. 10. ^j. 

iv. Find the discounts and the proceeds on thefollovnng notes: 

1. #500, for 60 da., at 6%. 4. #825, for 90 da., at 4%. 

2. #625, for 60 da., at 5%. 5. #675, for 90 da., at 4^%. 

3. #376, for 30 da., at 4^%. 6. #575, for 30 da., at 5%. 
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V. REVIEW AND DRILL 
MINIMUM ESSENTIALS 

Multiply^ and also divide these numbers : 
1. 172.8 by 1.44. 2. 473.48 by 6.23. 3. 47.595 by 5.01. 

Addy and also subtract these numbers : 
4. 3/^ 5. 4| 6. 7| 7. 9jV 8. 8^ 9. 6| 

!L !i !il !L !L !i 

Multiply^ and also divide these numbers: 

10. t by f 11. ^7^ by f 12. ^% by |. 13. 37 ft. 8 in. by 2. 

Find^ to the nearest hundredth^ the values of the following : 
14. 35% of #23,468.25. 15. 7.231-^0.643. 16. 2-^-0.6234. 

Add these numbers without writing them in columns: 

17. #4.48 + #5.92 + #1.75 + #5.75 + #9.50 -t- #19 + #8.75. 

18. $24.17 + #25.29 + #41.50 + #65.70 + #79.85 -t- #82.50. 

19. #42.96 + #58.37 + #87.62 + #54.63 + #42.85 + #53.75. 

20. #58.17+ #65.42 + #96.54 + #84.90 + #68.79 + #48.70. 

21. #63.44 + #88.96 + #17.28 + #62.95 + #78.69 + #42.55. 

22. Add 125% of 5280 ft. to | mi., using a short method. 

23. Find the value of Vl38 to the nearest hundredth. 

24. Which will bring the better income, a 5% note or 6% 
stock, par value #100, which costs, including brokerage, #120 ? 

25. A manufacturer pays #5642.40 for materials, labor, and 
overhead charges on a certain contract, and makes a profit 
of 12^% on these costs. Find the amount of the contract. 
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PROBLEMS WITHOUT NUMBERS 

All work oral 

1. If you know the face of a fire-insurance policy and the 
premium per $100, how do you find the premium ? 

2. There are companies that insure employers against acci- 
dents to the workmen. If you know the annual pay roll of an 
employer and the per cent of the pay roll that the insurance 
company charges, how do you find the total premium ? 

3. If you know the newspaper quotation on some railroad 
stock, how do you find the cost of a share ? 

4. If you know the newspaper quotation on a certain stock, 
how do you find the amount you would receive for a share ? 

3. How do you find the square of a number ? 

6. If you know the side of a square, how do you find the 
area? Illustrate by an example. 

7. If you know the area of a square, how do you find the 
side ? Illustrate by an example. 

8. How do you find, by factoring, the square root of a num- 
ber which is a perfect square ? Illustrate by an example. 

9. How do you find the hypotenuse of a right triangle when 
you know the other two sides ? 

10. If you know the base and height of a pyramid, what 
else can you find, and how do you find it ? 

11. If you know the height of a cylinder and the diameter 
of the base, what other measurements can you find relating to 
the cylinder, and how do you find them? 

12. How do you find the area of a circle ? the volume of a 
cube ? the volume of a sphere ? 
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PROBLSHS FOR COMPLETION 

1. A man takes out a 20-paymeiit limited life insurance 
policy for ♦15,000. The premium at his age is #26.40 annually. 

,2. A man buys 50 shares of stock when it is quoted at 
108|. The brokerage is #16 per 100 shares. 

3. A man owns 25 shares of stock. A dividend of |2.75 
a share is declared. 

4. A man buys 80 shares of Western Union Telegraph 
stock at 87^ and sells it at 90. The brokerage is as usual on 
each transaction. 

5. Suppose that you have |8000 to invest and that with it 
you can buy 4^% Liberty Bonds of par value |3200, including 
brokerage. 

6. Mr. Huntington invests |1 2,500 in some property that 
pays him 5|% a year. 

7. Mr. DriscoU buys a house for |9800 and rents it at $68 
a month. In a certain year he pays $56 for taxes, $32 for 
insurance, and $75 for repairs. 

8. A square has an area of 22 sq. in. 

9. Another square has a diagonal of 10 in. 

10. A third square has a perimeter of 17 in. and it is to be 
covered with gold leaf at a cost of 8^ per square inch. 

11. A ladder 28 ft. long leans against a building. The foot 
of the ladder is 8 ft. from the building. 

12. The edge of a cube is 16 in 

13. The area of one side of a cube is 289 sq. in. 

14. The area of a circle is 44 sq. in. 

15. The area of the surface of a sphere is 154 sq. in. 
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ALERTNESS TEST 

Beginning at a signal from the teacher, copy the following on 
paper, insert in each set of parentheses the number which the 
teacher announces, then place a cross (+) before each stateTnent 
that is correct, and a circle (O) before each one that is incorrect: 

1. 3 4-( )=20. 5. 5+( )=4x5. 

2. ( )-4 = 12. 6. 9x( )=153. 

3. 2x( )=3G. 7. ( )+( )=40. 

4. 10x( )-^2 = 80. 8. 10x( ) = 120. 

The teacher should see that the pupils have copied all eight exercises, and 
should then say, "Take the number 15 and begin." The number given may 
be 15, 16, or 17, and should be changed as the test is repeated. The teacher 
should score the results as directed on pages 82, 144, and 214. Allow 10 sec. 

Proceed as in the exercises above, using the following statements 
and inserting the numbers which the teacher directs: 

1. ( )-5-2 = 244-l. 5. 3x( ) = 153. 

2. ( )-h2 = 51-l. 6. 2 + ( )=50. 

3. ( )--7 = 10-3. 7. ( )-9 = 40. 

4. ( )-3 = 47 + l. 8. ( )-^ 5 =10.2. 

As before, the teacher should give a number when the class is ready. 
This number may be 48, 49, 50, or 51. Allow 15 sec. 

By the aid of such tests a teacher's records will soon show the degree 
of alertness of each member of the class, and the work can be adjusted 
according to the individual powers of the pupils. 

Such psychological-arithmetical tests are extensively used in the army 
and at present are becoming common in the placing of men and women in 
industrial positions that require alertness. 

As already stated in connection with alertness tests, the work may be 
omitted at the discretion of the teacher. 
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Industrial Problems 
problehs m irrigation 

1. An acre-foot of water is the amount of water 1 ft. deep that 
it will take to cover a perfectly flat acre. What is an acre-inch 
of water, how many acre-inches are there in an acre-foot, and 
how many cubic feet are there in an acre-foot of water ? 

These terms are used iu irrigation, particularly in the mountain states. 
The exercise may be omitted in those parts of the country in which irri- 
gation is not common. The technical terms on this page need not be 
learned unless needed in the locality, and they are sufficiently explained 
in the problems to make formal definitions unnecessary. 

2. A second-foot of water is a cubic foot passing a particular 

point in 1 sec. If 7 cu. ft. of water pass in 1 sec, the irrigation 

ditch is delivering 7 second-feet of water. In a flume 4 ft. wide, 

the water being 6 in. deep, it was found that the water was 

flowing at the rate of 10 ft. per second. How many second-feet 

of water was the flume carrying ? 

Allowance has to be made for friction of flowing water, but neither this 
nor the method of measuring the rate need be considered in the school. 

3. A farmer has 80 A. of beets which he wishes to irrigate. 
How many cubic feet should he store in a reservoir if each 
acre requires 2 acre-feet of water for the season? 

There will have to be an allowance for evaporation and other waste, but 
this problem is supposed to require the net amount. 

4. A company is organized to furnish 25 sections (25 sq. mi.) 
of land with 1 J acre-feet of water per acre annually. If 25% is 
allowed for loss by seepage and evaporation, so that only 75% 
of the water is available, and if the reservoir has an average 
depth of 40 ft. and must store at one time aU the water neces- 
sary for a year, how many acres will the reservoir cover ? 
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PR0BLSH8 RELATING TO WESTERN FARMS 

1. A fanner has 200 A. on which he rotates his crops, with 
8 yr. given entirely to alfalfa and 2 yr. entirely to sugar beets. 
The beets require 2 acre-feet of water per acre each season, and 
the alfalfa requires four fifths as much. How many acre-feet of 
water will the farmer need during the five-year period ? 

2. In a certain reclamation project it cost 186,500,000 to 
reclaim 2,500,000 acres of land. Find the average cost per acre. 

3. A farmer rented 50 A. of irrigated land for 5 yr. at $5 per 
acre per year. It costs |2 per acre to seed the alfalfa, or an 
average of 40 ^ per acre per year; the preparation of the land costs 
♦l per acre per year ; and the fertilization costs 80^ per acre per 
year. It cost #5 per acre every time the alfalfa was cut, and it 
was cut twelve times in the 5 yr. The yield was 2.8 T. per acre 
per year. Find the total cost for 5 yr., the amount of alfalfa 
grown, and the cost per toni 

The crops as well as the industries vary in different parts of the coun- 
try. The teacher may omit pages which relate to industries with which 
the pupils are not familiar. 

4. Some experiments in Utah show that alfalfa grows best 
with 1.6 acre-feet of water per season, wheat and oats with 1.2 
acre-feet, barley with 1.7 acre-feet, and sugar beets with 1.9 acre- 
feet. A Utah farmer had 100 A. of alfalfa, 50 A. of wheat, 75 A. 
of oats, 40 A. of barley, and 50 A. of sugar beets. He used uni- 
formly 2 acre-feet of water per acre on all this land. Disregarding 
any damage to the crops, how much water did he waste ? 

5. Some farmers use this rule for finding the number of 
bushels of com in a bin : Take eight times the product of the 
three dimensions of the bin and divide by ten. Using this rule, 
find the number of bushels in a bin 6 ft. by 10 ft. by 4 ft. 
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HOUSIHO FOULTST 

1. Charles helped hia father make Bome nests and coops. 
This is a picture of one of the nests for a sitting ben. Charles 
figured out the number of feet of lumber ^" 
thick needed for twelve nests. How many 
feet were required? How much would the 
lumber cost at t^O per M ? 

2. For the hens and chickens Charles and 
his father made twelve coops like the one pictured below. 
Charles drew the figure to the scale of 1 in. to 1 ft. and then 
measured ihe size of each part 
of the coop. Do this, and find 
the number of feet of lumber 
X" thick required and also find 
ita value at f 80 per M. 

Some af^irozimatioD is alloved here, 
but this is exactly what happens in 
practical work, and is very desirable. 

3. Charles's father built a sufficient number of poultry houses 
like this for his hens. The 

length of each was 9 ft., the 
width 7 ft, the he^ht in 
the center 6 ft, and the 
height of the eaves 18 in. 
Allowing 20 cu. ft for each 
hen, how many hens will 
this house accommodate? 

If Charles gets an answer 
like 11.8 hens he will say that 

the house will accommodate a dozen hena. In other words, he will Hse 
hia common sense with such an answer, jiistas you should always do. 
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PROBLEMS OF THE BUILDER 

1. The distance from the eaves to the ridge of this roof is 
13 ft., and the span is 24 ft. Find the rbe of the roof, that is, 
the height of the peak above the level of the eaves. 

2. The span of a common A-shaped roof is 26 ft. and the 
rise of the roof is 6 ft. What is the distance, to the nearest 
hundredth, from the eaves to the ridge ? 

3. A semicircular arch over a door has a diameter of 4'1", 
Find the length of the aemicircumferenee. 

4. A builder is putting in a steam pipe 168 ft. long and 
2 in. in diameter. Find the radiating surface, that is, the eurred 
surface that gives out heat 

5. A contractor places on the top of a city. apartment house 
a cylindric water tank 20 ft. high and 10 ft. in diameter. How 
many gallons of water will the tank hold ? 

6. The excavation needed for the cellar of a city apartment 
house is to be 92 ft. long, 60 ft. wide, and 7 ft. deep. In addition 
to this the excavation is to be extended 8 in. beyond each of the 
four sides, so as to allow space for working. How many loads 
(cubic yards) of earth must be removed ? 
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HAULING BY MOTOR TRUCK 

1. In a recent year the cost of a one-ton motor truck was 
4^1850 for the chassis and #125 for the body. The freight and 
the war tax amounted to $60. Find the total cost. 

2. Find the amount of the yearly upkeep of the motor truck 
in Ex. 1, the items being as follows : repairs, $75 ; tires, $420 ; 
insurance, $61.05 ; depreciation due to wear, 10% of the original 
cost of the truck. 

3. The truck ran 14,400 mi. in the year, averaging 9 mi. to 
a gallon of gasoline. Find the total cost of the gasoline for the 
year at 28^ a gallon. 

4. The motor truck used 1 qt. of lubricating oil for each 90 mi. 
that it ran. Find the total cost of the oil for the year, the dis- 
tance run being 14,400 mi. and the oil costing 95^ a gallon. 

5. The total cost for the year in which the motor truck ran 
14,400 mi. was found to be $1457, not including wages. Find 
to the nearest cent the average cost per mile. 

6. In a recent year the cost of a two-ton motor truck was 
$2600 for the chassis and $150 for the body. The freight and 
the war tax amounted to $70. Find the total cost 

7. In Ex. 6 the yearly operating expenses were $1977.95. 
Find to the nearest tenth the per cent of original cost to be 
charged to operating cost. 

8. During a certain season 158,400 hogs were delivered to 
the Omaha market by motor truck. Allowing 80 hogs to a car, 
how many freight cars would it take to transport these hogs ? 

9. In a recent year 138,000 cattle were delivered to the Cin- 
cinnati stockyards by motor truck. Allowing 30 cattle to a car, 
how many freight cars would it take to transport these cattle ? 
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COMPARATIVE COST OF HAULING 

1. A farmer who lives 9 mL from the railroad station finds 
that he can haul one wagonload of com daily, each load con- 
taining 89 bu., and each bushel containing 56 lb. Find the 
weight of his load. 

2. If the farmer in Ex. 1 hauls com 5 da. each week for 7 wk., 
what is the total distance traveled by his horses? How many 
bushels does he haul ? How many pounds ? How many tons ? 

3. Before the war it cost on the average 19^ to haul IT. a 
mile in a wagon, counting the return trip as part of the haul. 
At this rate, what was the cost of hauling the com in Ex. 2 ? 

4. At the close of the war the cost of hauling by wagon had 
increased to 330 per ton per mile. What did it then cost the 
farmer to haul the com as in Ex. 2 ? 

5. A year later the farmer bought a motor truck which made 
four round trips a day and hauled 58 bu. of com per trip. Tak- 
ing the same amount as in Ex. 2, how many trips did it then re- 
quire ? How many days ? How many days of labor were saved ? 

If you have a little less than a load for the last trip, common sense tells 
you to call it a whole load. 

6. If it cost 15^ per ton per mile to haul com in a motor 
truck, counting each return trip as part of the haul, what was 
the cost of hauling the com of Ex. 5 in the truck ? How much 
was saved by the use of the truck over the cost of the haul as 
found in Ex. 4 ? 

7. Considering the above problems on a percentage basis, how 
did the amount of com hauled daily by wagon compare with 
that by truck ? The cost of hauling by truck in Ex. 6 was what 
per cent of that of hauling by wagon as found in Ex. 4 ? 
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SOME FIGURES FOR THE FARMER 

1. If it takes a farmer 1^ hr. longer to make a trip over an 
ordinary dirt road than it does over a concrete one, how many 
hours are lost in a year by 1000 farmers who average 12 trips 
each per month over a dirt road ? How much is the financial 
loss at 11.10 per hour for each man and his team? 

2. In a concrete road 18 ft. wide transverse joints are placed 
every 50 ft. These transverse joints are cross seams in the 
concrete, dividing it into large blocks. Each joint is filled 
with tarred paper, three strips to each joint. How many feet of 
strips will be needed for 1 mL of road ? 

3. Many states and counties sell bonds to obtain the money 
for building concrete roads. A certain county has a valuation 
of 175,000,000 and is allowed to issue bonds up to 5% of the 
valuation. If a concrete road 18 ft. wide costs |30,000 a mile, 
how many miles can be built from the proceeds of these bonds ? 

4. A farmer wishes to build a garage 10 ft. wide and 16 ft. 
long, the sides being 8 ft. high to the eaves. Making no allow- 
ance for doors or windows and allowing ^ extra for matching, 
how much will the siding, ^ in. thick, cost at |85 per M ? 

5. Find the cost of cementing the floor of the garage in Ex. 4 
at 11.80 per square yard. Also find the cost of painting the 
outside of the garage two coats, the first costing 18^ per square 
yard, and the second costing SS^% more than the first. 

6. It is estimated that a herd of 70 dairy cows will consume 
336 T. of silage in 240 da. This allows an average of how many 
pounds per cow per day? 

7. If it requires 240 T. of silage to fill a silo 18 ft. ki diam- 
eter and 42 ft. high, what is the average weight of silage per 
cubic foot? 



292 REVIEW AND DRILL 

FARM PROBLEMS 

1. A farmer who owns a square piece of land containing 40 A. 
decided to improve the property by tile draining, constnicting 
four drains of 5-inch tile across the land and parallel to one of 
the sides. The tile was laid at an average depth of 38 in. and 
cost 70^ a rod. The man who dug the ditches charged 50^ 
a rod for a depth of 29 in. and 3^ a rod for each additional 
inch of depth. Find the cost of putting in the drains. 

2. Mr. James laid 128 rd. of 8-inch tile, 16 tiles to a rod, in 
a ditch 5 ft. deep. He paid |85 per thousand for the tile and 
16^-^ a foot for digging the ditch, laying the tile, and covering 
it. Find the total expense. 

Count any part of 100 tiles as a hundred. 

3. A farmer wishing to seed his three wheat fields to clover 
asked his son to find the cost of the seed. The son found that 
he could buy the seed at 126 per bushel, and that he must use 
6 qt. to an acre. He measured the fields and found them to be 
as follows : 40 rd. by 60 rd., 165 ft. by 330 ft., and 14 rd. 9 ft. 
by 18 rd. 8 ft. Find the cost of the seed. 

4. A farmer is building a bam 120 ft. long and 40 ft. wide. 
The main posts are 20 1^ ft. high, and the peak of the A-shaped 
roof is 15 ft. higher than the top of the main post. The eaves 
extend 1 ft. beyond the side walls, and the roof extends 9 in. 
beyond the end walls of the bam. An allowance of 10% of the 
area of the walls should be made for the openings for doors and 
windows. Estimating 1000 shingles to 120 sq. ft., how many 
thousand shingles will the farmer need to shingle the roof and 
sides of the bam ? If in ordering the shingles he orders a whole 
thousand for any fraction of a thousand needed, how much do 
the shingles cost at #11.50 per M ? 
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DAISY PR0BI.E1IS 



1. How many pounds of butter fat are there in 26,250 lb. of 
milk which tests 4.2% butter fat? 

2. If 6 lb. of butter fat are needed in making 7 lb. of butter, 
what is the value of the butter produced from 1236 lb. of butter 
fat, the butter being worth 44 f a pound? 

3. A fanner shipped a quantity of milk to a creamery, the milk 
averaging 3.75% butter fat. If the butter fat weighs 630 lb., 
how many pounds of milk were there in the shipment? 

4. A farmer has two cows, one supplying 986 lb. of milk test- 
ing 3.1% butter fat in a certain month, and the other 8121b. 
testing 4.2%, If the creamery allows him 38^ a pound for 
butter fat, which cow pays him the more for butter fat in that 
month, and how much more, the feed costing the same ? 

5. A creamery uses 7500 lb. of milk in a week. The skim 
milk, containing 0.6% butter fat, amounts to 80% of the whole 
milk. How much butter fat is lost in the skim milk ? 



294 GENERAL REVIEW 

PROBLEMS ON SPRAYING 

1. In order to lessen potato scab some seed potatoes are 
soaked in a solution of ^ pt. of formalin to 15 gaL of water. 
What is the per cent of formalin in the mixture ? 

2. In Ex. 1 what would be the per cent of formalin in the 
mixture if f pt. had been used to 15 gal. of water? 

3. Bordeaux mixture, for spraying, contains 1\% by weight 
of copper sulphate, 1\% of unslaked lime, and the rest water. 
How many pounds of each substance are there in a barrel con- 
taining 250 lb. of the mixture ? 

4. A cubic foot of Bordeaux mixture weighs 63 lb. From 
the statements made in Ex. 3 find the number of pounds of 
copper sulphate and unslaked lime in the Bordeaux mixture 
that fills a tank 6 ft. long, 4 ft. wide, and 1 ft. 6 in. deep. 

5. Half of a peach tree was sprayed with Bordeaux mixture 
and the other half was not. From the sprayed half 284.8 lb. of 
fruit were taken, and from the other half 95% less. How many 
pounds were taken from the tree ? 

6. In preparing a spray for use on his trees, a man uses 3 lb. 
of arsenate of lead and 4 lb. each of lime and copper sulphate 
to 50 gal. of water. If the arsenate of lead costs 40^ a pound, 
the lime 1^ a pound, and the copper sulphate 15^ a pound, 
and the man uses 2^ gal. of the spray on each tree, what is the 
cost of the material required for spraying 125 trees? 

7. For spraying potato plants a man prepares a solution of 
Paris green, using ^ lb. of Paris green costing 60^ a pound to 
100 gal. of water. He uses 300 gal. to an acre and sprays a field 
of 3 J acres. What is the cost of the material ? If the labor costs 
$14.50, what is the total cost? If the crop raised brings him 
156 more than if he had not sprayed, how much is his gain ? 
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PROBLEMS ON TRANSPORTATION 

1. If a freight car is 36 ft. long, 8 ft. 3 in. wide, and 7 ft 6 in. 
high, inside measure, how many cubic feet does it contain ? 

2. If the width of the car in Ex. 1 were increased 1 in., and 
the length 1 ft 6 in., what would be the increase in capacity ? 

3. If a wooden coal car can carry 80,000 lb., and a steel car 
100,000 lb., the steel car can carry what per cent more than the 
wooden car ? The wooden car can carry what per cent less 
than the steel car? 

4. A car 36 ft long and 8 ft 4 in. wide is loaded with wheat 
to a depth of 4 ft 6 in. Reckoning a bushel as containing 
1^ cu. ft, and a bushel of wheat as weighing 60 lb., what is the 
weight of the wheat in the car ? 

5. If the car of Ex. 4 has a carrying capacity of 80,000 lb., 
to what depth must it be filled with wheat to contain exactly 
this amount? 

6. If a locomotive weighing 11 5 J^ tons can exert a pull of 
22 J % of its weight in starting a train, how many pounds of 
pull does it exert? 

7. If a locomotive and coal tender together weigh 95 tons, 
and there are seven cars to the train, averaging 21 tons each, 
and a horizontal pull equal to 0.5% of the total weight of the 
train is required to maintain the necessary speed on a level 
track, what is this pull in pounds ? 

8. A 20,000-ton ship carries 12 times as much freight as the 
old-style ocean steamers, makes 25% better time, and the ex- 
penses per year are only four times as much. In a year such a 
modem boat will do how many times the work of the old kind? 
At the same cost, it will carry how many times as much freight? 
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Problem Data. The following price list may be used in 
solving the problems on page 297 and similar problems: 

Coffee: Maracaibo, 40^ per pound; 5 lb. for $1.70. 

Mocha and Java, 62 ^ per pound ; 5 lb. for $2.90. 

Old Goyemment Java, green, 54^ per pound; 5 lb. for $2.60. 
Tea: Black India, 80^ per pound. 

English Breakfast, 70^ per pound. 

Ceylon, finest, $1.40 per pound. 
Cocoa: half-pound cans, 45^; $4.50 per dozen cans. 
Sugar sirup: half -gallon cans, 90^; 5-gallon cans, $8. 
Maple sirup: pints, 50^; gallon cans, $2.90; $33 per dozen cans. 
Honey: 16-ounce bottles, 65^; $7 per dozen bottles. 
Flour: buckwheat, 10^ per pound; a bag of 24 ^ lb., $2.20. 

Self-raising, 3 lb. for 35^; 6 lb. for 65^. 

Wheat, 9 ^ per pound; $15 per barrel of 196 lb.; $2.05 per bag of 24]^ lb. 
Breakfast cereal: 24^ per package; $2.45 per dozen packages. 
Macaroni: 24^ per package; 25 packages for $5.50. 
Crackers: Alberts, 32 f per tin; $3.25 per dozen tins. 

Soda, 10^ per carton; $1.05 per dozen cartons. 
Soups: half-pint cans, 12^; pint cans, 22^; quart cans, 38^; $4.35 per 

dozen quart cans. 
Bacon: American, 45^ per pound. 

Sliced in jars, 48^ per pound; $4.85 per dozen jars. 
Herrings: 25^ per can; $2.55 per dozen cans. 
Asparagus: 45^ per can; $4.80 per dozen cans. 
Loaf sugar: 14^ per pound. 
Granulated sugar: 12^ per pound. 
Olives: 54^ per bottle; $5.65 per dozen bottles. 

Olive oil: $1.30 per bottle; 75 ^ per half bottle ; $12 per dozen bottles. 
Allspice: 25^ per can. Cloves: 80^ per pound. 

Cinnamon : 90 ^ per pound. Nutmegs : 95 ^ per pound. 

Pepper: 48^ per pound. Ginger: 65^ per pound. 

The data may also be secured by the pupils by inquiry at home or at 
some grocery. The prices secured may be made the basis of practical 
problems in simple domestic bookkeeping. 
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INDUSTRY OF THE KITCHSN 

1. If a family needs a dozen cans of cocoa, how much is 
saved by purchasing at the dozen rate ? 

2. If a family needs 5 gal. of sugar sirup, how much is saved 
by purchasing a 5-gallon can instead of buying ten half-gallon 
cans ? What per cent is saved ? 

3. How much would a hotel save by purchasing 120 gal. of 
maple sirup by the dozen gallon cans instead of buying single 
cans ? What per cent would the hotel save ? 

4. In which is the per cent of saving greater, in buying 
maple sirup by the dozen cans instead of by the can, or in 
buying honey by the dozen bottles instead of by the bottle ? 

5.. At the rate charged for a pound of wheat flour how much 
will 241 lb. cost ? How much is saved in buying a bag ? 

6. What is the per cent of saving in buying self-raising flour 
by the 6-pound package instead of by the 3-pound package ? 

7. After inquiry at home, make out a list of the groceries 
needed for a week. Using the prices on page 296, make and 
balance two pages of a home account, the left-hand page snow- 
ing the amount allowed for housekeeping expenses for the week, 
and the right-hand page the amounts spent for groceries. 

8. Make out a bill for six items of groceries, making the 
proper extensions and footing. Receipt the bill. 

9. Make out a bill for twelve items of groceries, as in Ex. 8. 

10. If gas costs #1 per 1000 cu. ft. and your family uses 
2300 cu. ft. in May, how much is the gas bill for that month ? 

11. At the beginning of the month the gas meter registers 
14,200, and at the end of the month 17,100. How much is the 
gas bill for the month, at 11.10 per 1000 cu. ft. ? 
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PROBLEMS IN MANUFACTURING 

1. Find the cost of 8 rockers at |14.50, 9 dressers at |29, and 
16 bedsteads at 137.50, a discount of 8% being allowed. 

2. A manufacturer sells the following : 8 doz. plates ® |2.84 ; 
9 doz. cups @ 14.70 ; | doz. covered dishes @ |19.90 ; 16 doz. 
plates @ 13.30 ; | doz. pitchers @ |13.50. The bill is discounted 
at 3^. If the net receipts represent a profit of 20% on the 
cost, find the cost of manufacturing the lot. 

3. A manufacturing company has a capital of |350,000, its 
annual business is 3^ times its capital, and its profits are 7^ % 
of its business. How much are its annual profits ? 

4. A dealer sells a lamp for |15 at a profit of 20% on the 
cost, and the manufacturer who sold it to the dealer made a 
profit of 25% on the cost. Find the cost of manufacture. 

5. On which will a manufacturer make the greater per cent 
of profit on the cost : an article which costs |2.90 to make and 
sells for 13.50 less 2%, or an article which costs 18.70 to make 
and sells for |12 less ^ ? How much greater is this per cent ? 

6. A manufacturer makes a bid on a contract to turn out 
certain articles. He wishes to make 15% profit on the cost, and 
finds that the cost of labor, materials, and overhead is 13782.40. 
What bid to the nearest dollar should he make ? 

7. A company manufactures circular water tanks 20 ft. in 
diameter and 28 ft. high. If ^ cubic foot contains 7^ gal., what 
should the company advertise as the capacity of the tanks ? 

8. A factory pays a salesman a commission of 4|^% on all 
sales. If the salesman sells |245,000 worth of goods in a cer- 
tain year, and his expenses, which he himself pays, are |4487.60» 
how much is his net income for that year ? 
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PSOBLXHS OF THE HERCHANT 

1. A dealer received |31.50 for a suit of clothes which he 
sold at 10% off the marked price. What was the marked price ? 

2. How. much is paid for a bill of goods amounting to |82.60 
which are bought at a sale where a discount of 15% is given ? 

3. A merchant sold for |308 goods which cost him |274.60. 
What is the per cent of profit on the cost ? on the selling price ? 

4. A furniture dealer buys tables at |16.75 each and sells them 
at |25 each. His buying and selling expenses and overhead are 
24% of the cost. What per cent does he make on the total cost ? 

5. If the dealer in Ex. 4 had calculated his cost of doing 
business as 24% of the selling price, what would have been 
his per cent of profit on the selling price ? 

In the following problems on this page the profit and the cost of doing 
business are to be calculated on the selling price. 

6. A hardware dealer buys stoves at 128.50 each. -His cost 
of doing business is 28% and he wishes to make a profit of 15%. 
Find the selling price which the dealer must put on the stoves. 

7. A merchant buys a line of carpeting at 11.84 a yard. 
His cost of doing business is 14% and his profit is to be 10%. 
Find to the next larger multiple of 10^ the price per yard at 
which he must sell the carpeting. 

8. A dealer buys some kitchen chairs at |2.24 each with 
discounts of 25% and 10%. If the cost of doing business is 
16% and the profit is to be 12%, find to the next larger mul- 
tiple of 25^ the price at which he must sell the chairs. 

9. A dealer pays 1972.40 for a lot of goods. The cost of 
doing business is 20% and the profit is 12%. Find the profit 
on the sale of the entire lot. 

8S 
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A VISIT TO THE MACHINE SHOP 

1. Miss Adams took her class to visit a machine shop, and 
the foreman told them that he and his men used arithmetic a 
great deal in the work of the shop. He showed them a casting 
that was 3 ft. 7 in. long and explained that iron expands -^^ in. 
to the foot when heated to a red heat. How long would this 
casting be when red hot ? 

2. The foreman told Miss Adams that all metals did not 
expand at the same rate, and that in casting brass hinges they had 
to allow for a shrinkt^e of ^^ in length when the brass cooled. 
The boys were told to figure out the length of the mold for a 
hinge that was to be 5.6 in. long when cooled. How long was it? 

3. The foreman showed them a piece of steel shafting that the 
men were just setting up, which he said was S in. in diameter, 
20 ft. long, and weighed 490 lb. to the cubic foot He said they 
had to know the weight of the shafting in order to be sure to 
give it ample support The girls were told to figure it out 
How much should they find that the shafting weighed ? 
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PROBLEMS OF THE KACHINIST 

1. If the diameter of a wheel is 7 in., find the circumference. 

2. Machinists often use decimals in measuring. Find the 
length in feet and inches, to the nearest hundredth of an inch, 
of the circumference of a flywheel 7 ft. 6 in. in diameter. 

3. The diameter of the piston of an engine is 8 in. Find the 
area of the cross section of the piston. 

4. If the pressure of steam in a boiler is 140 lb. to the 
square inch, find the pressure on a valve 2.5 in. in diameter. 

5. A boiler contains 480 flues, each having an internal diam- 
eter of 2| in. Find the total area for draft through them. 

6. If a pressure of 130 lb. to the square inch is applied to 
a circular plunger 2 ft. in diameter, what is the total pressure ? 

7. The grinding speed of an emery wheel, usually given in 
feet per minute, is the product of the circumference and the 
number of revolutions per minute. Find the grinding speed of 
an emery wheel 10 J in. in diameter which makes 2000 revolu- 
tions per minute. 

8. A flywheel 6 ft. in diameter makes 100 revolutions per 
minute. At what rate does a point on the rim travel ? 

9. How many revolutions per minute must be made by a 
circular saw the diameter of which is 28 in., in order that the 
saw may have a cutting speed of 8800 ft. per minute ? 

10. Two cogwheels are so geared that for every revolution 
of the larger wheel the smaller revolves 12 times. The larger 
wheel has 204 cogs. How many cogs has the smaller? 

11. A flywheel 8 ft. in diameter which makes 250 revolutions 
per minute is connected by a belt with a wheel 2 ft. in diameter. 
How many revolutions per minute does the smaller wheel make ? 
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THE IBOH INDUSTRY 

1. What is the weight of a steel girder rolled out at this mill, 
the girder being 26' 6" long and weighing 42^ lb. to the foot ? 

2. The mill also rolls out iron rods. What is the cost ot 
2240 ft. of iron rod, 2 J lb. to the foot, at 2|* a pound ? 

3. The wooden pattern from which an iron casting is made 
weighs 6J% as much as the iron. The pattern weighs 45| lb. 
How much does the casting weigh ? 

1. If steel rails weighing 120 lb. to the yard are used between 
New York and Chicago, a distance of 980 mi., how many tons 
will be required for a double-track road between these cities ? 

5. An iron tire expands 1^% on being heated for shrinking 
on a wheel. A wooden wheel needs a tire 4' 8" in diameter. 
How much longer will the tire be when thus heated ? 

6. In a certain blast furnace the casting machine turns out 
20 pigs of iron per minute, averaging in weight 110 lb, each. If 
this machine runs at this rate for S08 da., 16 hr. a day, how 
many long tons, 2240 lb. each, of pig iron will it turn out? 
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THE POTXBSY IlfDnSTRY 

1. In a shipment of a carload of earthenware to Chicago there 
were 15 washstands weighing 150 lb. each, 10 bathtubs weighing 
900 lb. each, and 50 laundry tubs weighing 250 lb. each. What 
was the freight on the shipment at 90^ per hundred pounds ? 

2. A manufacturer ships a carload of bathtubs. As packed, 

each tub is 5 ft. 6 in. long, 30 in. wide, and 21 in. deep. They 

are stood on end, one deep, in a car that is 36 ft. long and 8 ft. 

wide. How many tubs can be put in the car ? 

The problem requires practical judgment. In the first place, one 
dimension is not used. In the second place, more tubs can be put in the 
car if placed one way than can be put in if thej are placed another way. 

3. Each of the tubs mentioned in Ex. 2 weighs 980 lb., and 
the weight of the crate and packing is 15% of the weight of 
the tub. Find the total weight of the shipment. 

4. The cost of material used in making each of the tubs 
mentioned in Exs. 2 and 3 is 4^ per pound. Find the cost of 
the raw material used in manufacturing the lot. 

5. The cost of a 1000-pound charge of glaze needed for 150 
washstands is 14^ per pound. Find the cost of the glaze needed 
for 75 washstands. 

6. It requires 18J T. of egg coal to fire a kiln. How many 
kilns will a carload of coal weighing 106,720 lb. fire, and how 
much will it be worth at ♦9.50 per ton ? 

7. A press of clay weighing 3200 lb. costs #42 per ton. How 
many washstands, each weighing 200 lb., will this press of clay 
turn out, and what is the cost of the clay in each ? 

When possible the class should visit industrial plants and obtain prob- 
lems for themselves. Technical expressions should be avoided as far as 
possible. Such problems should be discussed as informational exercises. 
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PROBLEMS OF THE CONTRACTOR 

1. If a contractor makes ^ of the amount he receives for a 
14500 job, how much profit does he make ? 

2. If a contractor makes |675 on a job for which he receives 
|3375» how much profit does he make on each dollar received ? 
How much profit on each dollar which the job cost him ? 

3. A contractor builds a brick wall 68' 8" long, 5' 8" high, 
and 2 bricks thick. Allowing 14 bricks per square foot of out- 
side surface for a 2-brick wall, how many bricks does he use ? 
How much will the bricks cost at 117 per M if in buying them 
he has to order to the next higher hundred required ? 

4. A man contracted to paper a house. The rooms are 
14'xl6', 8'xl2', 15'xl8', 10'xl2', 16'xl6', and 12'xl2\ 
For openings he deducts 6 ft. from the perimeter of each room 
and allows one roll of paper for every 3^ ft. of perimeter. How 
many rolls does he need in all ? If the paper for the first two 
rooms costs 35^ a roll; for the third and fourth, 40^; and for 
the last two, 55^; what is the total cost of the paper? 

5. A man has a contract to put up the four walls of a building 
which is to be 80' long, 35' wide, and 78' high. The walls are 
to be 18" thick, and 750 cu. ft. is to be allowed for openings. 
Allowing 22 bricks to a cubic foot, how much will the bricks 
cost at 118.50 per M if he orders to the next J M required ? 

6. A contractor wishes to build a concrete wall 66 ft. long, 
8 ft. high, and 18 in. thick. Concrete is J Portland cement, which 
costs 13.80 a barrel of 400 lb., and the rest is gravel costing 
♦1.75 a load (cubic yard), delivered. A cubic foot of dry cement 
weighs 150 lb. In placing his order the contractor cannot order 

I a fraction of a barrel or of a load. What will be the cost of all 

the materials for the wall ? 
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Review Examinations. Pages 305-314 are devoted to oral 
and written review examinations, ten examples to a set. 

WRITTEN EXAMINATION 

1. Find the interest on $428 for 3 mo. 6 da. at 6%. Solve 
in two different ways, stating the operations in steps. 

2. From a lot 12 rd. by 16 rd. a path 4 ft. wide is cut on all 
four sides. How many square yards are left ? 

3. A man sold a lot for $600, gaining 20%. He sold another 
lot for $600, losing 20%. Did he gain or lose on the two trans- 
actions together, and how much ? 

4. Which is the better investment of $1500 for 2 yr. : a note 
bearing 4^% interest, or a savings-bank account at 4%, the 
interest being compounded semiannually? How much better? 

5. It x: 17^ =^9^1 35, what is the value of a; ? 

6. A woman living in a city earned $1638 last year by shop- 
ping for her friends. On half of her purchases she received 4% 
commission and on half she received 5%. How much was the 
cost of the goods that she bought? 

7. Multiply 7 ft. 6 in. by 4 and divide the product by 5. 

8. A wholesale jeweler advertised his stock to be sold at 50% 
and 25% ofif. I bought a watch for $30. What was the list price? 

9. A man paid $12,800 for a house. He rents it for $840, 
paying taxes at the rate of 12 mills on $1, $24.20 for insurance, 
and $144 for other expenses. Find his net rate of income. 

10. How many yards of carpet | yd. pattern and | yd. wide 
will it take to cover a room 16 ft. 8 in. long and 12 ft. wide, cut- 
ting so as to match patterns and running the strips in the more 
economical way ? 
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WRITTEN EXAMINATION 

1. Find to the nearest hundredth of a foot the side of a 
square whose area is 50 sq. ft. 

2. The lunar month, the time from one new moon to the next, 
is 29 da. 12 hr. 44 min. 8 sec Express 6 lunar months in days 
and the decimal of a day. 

3. Find the difference in the number of acres in two fields, 
one of which contains 120 sq. rd., and the other of which is 
120 rd. square. 

4. If a certain gun metal is composed of 84% copper and 
the remainder tin, how many pounds of tin must be used with 
638.4 lb. of copper to make the gun metal ? 

5. The net earnings of a company with a capital of $1,250,000 
were ♦lOSjTSO.TS last year. It paid a dividend of 6% and car- 
ried the balance to surplus. How much did the company pay 
in dividends and how much did it carry to surplus? 

6. A farmer has a bin 18 ft. long, 5 ft. 8 in. wide, and 5 ft. 
deep which holds 378 bu. How many bushels in a bin that is 
4 ft. longer, 1 ft. 9 in. narrower, and has the same depth ? 

7. Water is flowing into a tank whose base is 9 ft. 4 in. long 
and 6 ft. 9 in. wide, at the rate of 3 cu. ft. in 2 min. How long 
will it take to increase the depth of the water 4 ft. 6 in. ? 

8. One face of a cube has an area of 3 sq. in. What is 
the volume of the cube? 

9. A woman pays taxes at the rate of $1.09 per $100 on 
property assessed at $7500. Find the amount of her taxes. 

10. How high is a tree which casts a shadow 85 ft. long at 
the same time that an upright post 3 ft. high casts a shadow 
4 ft. 3 in. long ? 



REVIEW EXAMINATIONS 807 

ORAL EXAMINATION 

!• How much is the interest at 6% on $250 for 80 da.? 
on *675 for 60 da. ? on *840 for 90 da. ? 

2. What is the amount of a 90-day note for $1200 if the 
note bears 6% interest? if the note bears 5% interest? 

3. During the year a merchant borrows at various times 
♦100, ^200, $1200, *1500, each time for 60 da. at 6%. How 
much interest does he pay in all ? 

4. A man having $10,000 invested at 4^% reinvests half 
of it at 5% and leaves the rest as before. What is the increase 
in his income? 

5. A man borrowed $8000 at 5% and invested it in a dis- 
tant state at 8%. How much did he make per year by the 
transaction ? Why does not everyone who has money to invest 
follow this plan ? 

6. On a bill of goods amounting to $1500 a dealer is allowed 
a 2% discount for cash. If his bank will discount a 80-day note 
for $1500 at 6%, how much does the dealer gain by borrowing 
the money from the bank and taking the cash discount ? 

7. At a bargain sale a dealer sells a suit of clothes marked 
$33 at 16|% off the marked price. Find the selling price. 

8. A dealer places an order for goods amounting to $1000 
at list prices, and is allowed a discount of 20%, 10%. What 
is the net amount of the bill for these goods? 

9. If a man needs $740 to pay for goods and his bank will dis- 
count a 60-day note for $750 at 6%, will the proceeds of the note 
be more or less than the man needs ? How much more or less ? 

10. What single discount is equivalent to a discount of 10%, 
10% ? to a discount of 20%, 10% ? 
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WRITTEN EXAMINATION 

1. On a certain run of 161.88 mL the rates of the express and 
a local train are 45.6 mi. an hour and 28.4 mL an hour respec- 
tively. How much time is saved by taking the express train ? 

2. From a tank full of water ^ of the contents was drawn 
off. The tank then lacked 70 gal. of being half fulL What is 
the capacity of the tank ? 

3. A tank of capacity 166 J^ gal. is ^ full of water. How long 
will it take a pipe supplying water at the rate of 3.7 gal. a 
minute to fill the rest of the tank? 

4. A man who owned some shares of stock in a mill sold | 
of his shares to A, ^ to B, and ^ to C. He then had 90 shares 
left. How many shares had he at first? 

5. A boy lost ^ of his kite string in a tree and 30 ft. of it 
in some wires. If he had | of it left, how long was it at first ? 

6. How many bricks will be required for the four walls of 
a house 42 ft. long, 28 ft. wide, and 18 ft. high, allowing for 
3 doors 4 ft. by 7 ft. 6 in. and for 9 windows 3 ft. by 5 ft., the 
walls to be 1 ft. thick, and using 22 bricks to 1 cu. ft. ? 

7. The sugar beet contains by weight 14^% of sugar. In a 
recent year the United States produced 7,265,000 T. of sugar 
beets. How much sugar did this represent ? 

8. A man has a salary of #3500 a year. He pays 15% of 
his salary for rent, 18% for clothing, 20% for groceries, 8% 
for meats, #945 for other expenses, and saves the rest. What 
per cent of his salary does he save ? 

9. Find the square root of 7 to the nearest thousandth. 

10. How many tons of coal can be placed in a bin 16 ft. 6 in. 
long, 7 ft. wide, and 6 ft. deep, allowing 33 cu. ft. to the ton ? 
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WRITTEN EXAMINATION 



1. Find the difference in cross section of two shafts whose 
diameters are 2 in. and 4 in. respectively. 

2. At $2.90 a yard what is the cost of a stair carpet for a 
straight flight of 16 steps 12 in. wide and 8 in. rise, allowing 
20 in. extra at the bottom of the stairs and the same amount, 
besides the 12 in. for the top step, at the top ? 

3. Flint glass contains by weight 72% sand, 14% soda, 12% 
lime, and 2% alumina. Find the number of pounds of each of 
these substances in 650 lb. of flint glass. 

4. A bell weighing 875 lb. is composed by weight of 77% 
copper, 2% zinc, and the rest tin. How many pounds of each 
metal does the bell contain ? 

5. If gun metal is composed by weight of 85 J % copper and 
the rest tin, how many pounds of copper must be melted with 
159 J lb. of tin to make gun metal? 

6. If bronze is composed by weight of 18% tin and the rest 
copper, how many pounds of tin must be melted with 1066 lb. 
of copper to make bronze? 

7. The driving wheels of a locomotive have a diameter of 
6 ft. 5 in. How many revolutions a minute will each wheel make 
when the locomotive is traveling at the rate of 50 mi. an hour ? 

8. The front wheels of a wagon are 8 ft. 6 in. in diameter 
and the rear wheels are 4 ft. 1 in. How many more revolutions 
will a front wheel make than a rear wheel in going a mile ? 

9. Multiply 17 ft. 9 in. by 6 ; by 12 ; by 24. 

10. It is required to make a rectangular tin box that shall 
contain exactly 1 gal. Find the three dimensions of the box 
such that they shall each be in exact inches. 
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WRITTEN EXAMINATION 

1. A boy computing the cost of 56 articles made the mistake 
of multiplying by 65 instead of by 66, and obtained $487,50. 
What was the cost of the articles ? 

2. Two masts of a ship are 52 ft. apart, one being 80 ft. high 
and the other 70 ft. high. Supposing them perpendicular to the 
deck, how far is it from the top of one to the top of the other ? 

3. A merchant asked 25% less than the cost of a certain 
article, but at an auction he received S&^% more than the asked 
price. Did he gain or lose on the cost, and what per cent ? 

4. Water is flowing at the rate of 1 cu. ft. every 90 sec. into 
a rectangular tank whose base measure is 3' 6" by 4' 2''. How 
long will it take to increase the depth of the water by 1' 6"? 

5. A 12-inch gun can fire a shell weighing 850 lb. every 
80 sec. At this rate how many tons of shell could a battleship 
fire from four 12-inch guns in 2 min. 30 sec.? 

6. A train leaves a city at 10 45 a.m. and reaches another 
city 127J mi. distant at 5 min. past 2 p.m. Allowing 20 min. for 
stops, what is the rate per hour ? 

7. A farmer finds that a bin 8 ft. long, 3 ft. 6 in. wide, and 
5 ft. deep holds 112 bu. How many bushels in the capacity of 
a bin that is half as long, 6 in. wider, and 1 ft. less in depth ? 

8. If 12 men in 16 da. can lay the asphalt blocks in a certain 
length of a city street, how many men must be added to the force 
to complete the work 4 da. sooner ? 

9. Divide 124 ft. 3 in. by 7 and check the result. 

10. A village has a water tank 42 ft. in diameter. In 3 hr. 
45 min., when no water is being pumped in, the water is lowered 
8 ft. How many gallons per hour are drawn out on an average ? 
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ORAL EXAMINATION 

1. Last year a gardener had 3 A. of potatoes and raised 
200 bu. to the acre. How many bushek did he raise in all ? If 
he sold these potatoes at ♦1.40 a bushel, how much did he get 
for them all ? Potatoes weigh 60 lb. to the bushel. What was 
the weight of his potato crop ? 

2. For spraying his potato plants a gardener uses a mixture 
of 1 lb. of Paris green to 100 gal. of water. Since 1 gal. of 
water weighs 8.3 lb., the weight of the Paris green is what part 
of the weight of water? 

3. A gardener soaked his seed potatoes in a solution of 1 pt. 
of formalin to 25 gal. of water to keep off the potato scab. 
What part of the solution is formalin ? 

4. If I of the weight of potatoes is water, and if a bushel of 
potatoes weighs 60 lb., what is the weight of water in a bushel 
of potatoes ? 

5. A farmer had 2 A. of celery, and the yield was 1550 doz. 
to the acre. How many dozen did he have in all ? 

6. A farmer bought seed for 1000 celery plants at 480 an 
ounce. Allowing an ounce of seed to 2000 plants, how much 
did he pay for the seed ? 

7. When wheat costs $2.12^ a bushel, how much wiU 100 bu. 
of wheat cost? 1000 bu.? 2000 bu.? 

8. If wheat is worth $2 a bushel, how much will the yield of 
100 A. be worth if the average yield is 25 bu. per acre ? 

9. If wheat is worth #2.20 a bushel, how much will the yield 
of 50 A. be worth if the average yield is 20 bu. per acre ? 

10. If wheat is worth #2.12^ a bushel, how much will the 
yield of 80 A. be worth if the average yield is 25 bu. per acre ? 
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WRITTEN EXAMINATION 

1. The following numbers are the given per cents more than 
what numbers and the same per cents less than what other 
numbers? That is, 890 is 62^% more than what number and 
62^% less than what other number? 

890, 62J% 175, 66|% 2.4, 20% 9.1, 30% 
150, 87|% 350, 16|% 42.8, 50% 17.6, 60% 
640, 38}% 143, 8}% 210, 40% 56.1, 70% 

2. If a man spends 5% of his salary for clothes and then 
has $1710 left, bow much is his salary? How much does he 
spend for clothes? 

3. If you have read all but 40% of the pages of a book 
and have read 284 pages, how many pages has the book ? 

4. If the width of a schoolhouse is 10% less than the length, 
and the width is 46.8 ft., what is the length ? 

5. If you lose -^ of a kite string and have 585 ft. left, how 
long was the string ? How many feet did you lose ? What per 
cent of the string is left ? 

6. A man sold some damaged goods for $1547, at a loss of 
9%. How much did the goods cost him? 

7. A village has a population of 8884, having lost 6% in the 
last ten years. What was the population ten years ago ? What 
is the number lost ? 

8. A man sold a car for $1000, at a loss of 20%. How much 
did the car cost hun ? 

9. A man sold some property and gained $860, which was 
12% on the money he invested. How much did he invest? 

10. A man sold some property for $8848, at a profit of 24%. 
How much did the property cost him ? 
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WRITTEN EXAMINATION 

1. Find the side of a square whose area is 529 sq. in. 

2. What will it cost for rails for 5 mL of double track if the 
rails cost ^56 a ton and weigh 150 lb. per yard? 

3. A and B together have JlSS. If | of A's money is equal 
to I of B's, how much has each? 

4. A horse tied to a stake can reach the grass 30 ft. in any '^ 
direction from the stake. Over how many square feet of land 
can the horse graze ? 

5. Allowing 1000 shingles to 120 sq. ft. of surface, find how 
many thousand shingles will cover a pitched roof each side of 
which is 64 ft. long and 28 ft. 6 in. wide. 

6. A comer lot has 72 ft. 6 in. front and is 144 ft. 6 in. deep. 
Find the cost of laying a 5-foot stone walk along the front and 
side of the lot, at 42^ per square foot 

7. Find the depth of a cylindric tank 5 ft. in diameter that 
has the same capacity as a rectangular cistern which is 8 ft. 
square and 6 ft. deep. 

8. A boat travels 15 mi. downstream in 2Jhr. The boat's 
rate of travel in still water is 4|^ mL an hour. How long will 
it take the boat to return ? • 

9. A man has | of his property invested in a farm and ^ in 
railway stock; the remainder, #1500, is deposited in a bank. 
Find the value of the farm and of the railway stock. Find the 
value of the entire property. 

10. Two men start from points 33 mi. apart and walk toward 
each other, the first at the rate of 4|^mi. per hour, and the 
second at the rate of 3| mi. per hour. How far from the point 
where the second man started will they meet ? 
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WRITTEN EXAMINATION 

1. How much will 275 cu. in. of steel weigh if 1 cu. ft. weighs 
4901b.? 

2. What is the weight of a circular piece of steel shafting 5 in. 
in diameter and 24 ft. long, 1 cu. ft. of steel weighing 490 lb. ? 

3. If the pressure of steam in a boiler is 120 lb. to the square 
inch, find the pressure on a valve 2| in. in diameter. 

4. A boiler contains 420 flues, each with an internal diameter 
of 2^ in. Find the total cross-section area for draft through them. 

5. If a pressure of 120 lb. to the square inch is applied to the 
circular plunger of a cylinder 1 ft. 9 in. in diameter, what is the 
total pressure? 

6. The rim of a flywheel is 8 in. wide and contains 1.56 cu. ft. 
of cast iron. If the rim were made 1 ft. wide, how much would 
it weigh, 1 cu. ft. of cast iron weighing 450 lb. ? 

7. From a rectangular sheet of steel which is 14' 3'' long, 
8' 4 J" wide, and J" thick a circular plate 2 ft. in diameter is cut. 
If 1 cu. ft. of steel weighs 490 lb., what is the weight of the 
part of the sheet that is left? 

8. If the drivewheel of an engine makes 140 revolutions a 
minute, and if the cylinder is 9 in. in diameter and 14 in. long 
and is filled with steam twice during each revolution, how 
many cubic feet of steam are used in a minute ? 

9. A hollow steel shaft has an external diameter of 9'' and 
an internal diameter of 5". If 1 cu. ft. of steel weighs 490 lb., 
find the weight of 10 ft. of this shaft. 

10. How high is a smokestack that casts a shadow 80 ft. 
long at the same time that the shadow of a boy 4 ft. 6 in. tall 
is 5 ft long ? 



MATERIAL FOR FREQUENT DRILL 

BZSRCISS 1 

TaUng (a) 7.1, (b).5^, (q)16.4, (d) 21.7, (e) 24.9, (f) 26.8, 
(g) 33.7, or (h) 28.2, 09 the teacher directs : 

1. Add it to 48.3 + 27.9 + 8.68 -f 0.09 + 27. 

2. Subtract it from 23.486 + 76.514. 

3. Multiply it by itself. 

4. Divide it by 0.65, carrying the quotient to thousandths. 

5. Find 33^% of it, using the shortest method. 

Except as otherwise directed in these exercises, as in Ko. 4 above, 
quotients are to be carried only to the nearest hundredth. 

SXESCISS 2 

Taking (a) 26.4, (b) 31.4, (c) 28.9, (d) 34.8, (e) 37.8, (f) 39.1, 
(g) 36.8, or (h) 37.4, as the teacher directs : 

1. Add it to 27.9 -f 86.7 -f 4.28 + 29.09 + 0.08. 

2. Subtract it from 48.378 + 51.622. 

3. Multiply it by twice itself. 

4. Divide it by 0.071. 

5. Find 25% of it; 125% of it; 133J% of it. 

This Material for Frequent Drill is so arranged as to give the needed 
practice in the fundamental operations. By first going through all the 
exercises, using in each exercise the number denoted by (a), and then 
the number denoted by (b), and so on, 85 different exercises are found 
for each letter, or 680 distinct operations in all. Two exercises a week 
are thus supplied for about 2 yr., or more frequent exercises for 1 yr. 
88 315 
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EXERCISE 3 

Taking (a) 34.1, (b) 35.7, (c) 32.8, (d) 38.7, (e) 36.7^ 
(f) 39.8, (g) 38.4, or (h) «?7.6, as the teacher directs: 

1. Add it to the sum of itself and 9 times itself. 

2. Subtract it from 429.36 -f- 570.63 -f 0.01. 

3. Multiply it by 3.5. 

4. Divide it by half itself; by twice itself; by 0.71. 

5. Add it to the product of 2\ and 96. 

EXERCISE 4 

TaTdng (a) 41.2, (b) 42.3, (c) 43.4, (d) 44.5, (e) 45.6, 
(f) 46.7, (g) 45.4, or (h) 47.3, as the teacher directs: 

1. Add it to 99 times itself. 

2. Subtract it from 1001 times itself. 

3. Multiply it by the quotient of 625 divided by 5. 

4. Divide it by the quotient of itself divided by 47.6. 

6. Find 200% of it; 50% of it; 0.1% of it. 

EXERCISE 5 

TaJdng (a) 51.8, (b) 52.7, (c) 53.6, (d) 54.5, (e) 55.4, 
(f) 56.3, (g) 53.2, or (h) 54.9, as the teacher directs: 

1. Add it to the difference between 94.073 and itself. 

2. Subtract it from 26 times itself. 

3. Multiply it by the product of |- and ^. 

4. Divide it by the quotient of | -5- 1. 
6. Divide it by 125% ; find 125% of it. 
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EZSRass 6 

Taking (a) 62.7, (b) 63.6, (c) 64M, (d) 6S.4, (e) 66.3, 
(f) 67.2, (g) 64.7, or (h) fiJ.^, as the teacher directs: 

1. Add it to 4.096 -f 39.8 + 0.987 -f- 53. 

2. Subtract it from 8.27 -f- 19.6 -f- 82 -f- 0.128. 

3. Multiply it by 2J -f 3f 

4. Divide it by 3 J -f- 4|. 

6. Find 12^% of it; 1J% of it; 125% of it 

EXERCISE 7 

Taking (a) 71.9, (b) 72.8, (c) 73.7, (d) 7^.6, (e) 75.5, 
(f ) 76.-^, (g) 73.9, or (h) 74.«, a« the teacher directs : 

1. Add it to 48.74 + 6.9 -f- 39.4 -f- 95 -f- 0.082. 

2. Subtract it from 87.4 -f- 0.96 -f- 3.4 + 9.857. 

3. Multiply it by 0.625 ; by 62.& 

4. Divide it by 62i% ; by 6.25; by 6{%. 

5. Find 20% of it; 40% of it; 60% of it. 

EXERCISE 8 

Taking (a) 82.7, (b) 83.6, (c) 84.5, (d) 85.4, (e) 86.3, 
(f) 87.2, (g) 86.9, or (h) 87.8, as the teacher directs: 

1. Add it to 999 times itself. 

2. Subtract it from 6^ times itself. 

3. Multiply it by 2^ % ; by 25% ; by 250%. 

4. Divide it by 2J% ; by 25% ; by 250%. 

5. Add it to the quotient of 42| -f- 1. 
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SXSRCISB 9 

Taking (a) 2ft. 8 in., (b) SfL 6 in., (c) 6ft. 4 in., (d) 6ft. 2 in., 

(e) 7ft. 10 in., (f ) SfL 4 in., (g) 8ft. 7 in., or (h) 9fL 6 in., as 
the teacher directs: 

1. Add it to 19 times itself. 

2. Subtract it from 10 ft. 1 in. 

3. Multiply it by 2 ; by 2^ ; by 21 J. 

4. Divide it by 2 ; by 4 ; by 6. 

6. Divide it by 3 in. ; by 5 in. ; by 2 ft. 

EXERCISE 10 

Taking (a) 92.7, (b) 97.2, (c) 93.4, (d) 94.3, (e) 98.6, 

(f) 96.8, (g) 97.7, or (h) 98.4, as the teacher directs: 

1. Add it to the difference between 137|^ and itself. 

2. Subtract it from 126 times itself. 

3. Multiply it by the quotient of 196.4 divided by 7.856. 

4. Divide it by 7.264 ; by J of 7.264. 
6. Multiply 34 ft. 2 in. by it. 

EXERCISE 11 

Taking (a) 1yd. IS in., (b) 58 in., (c) 2 yd. 8 in., (d) 2^ yd., 
(e) 3^ yd., (f) 43 in., (g) 62 in., or (\i)l^ft., as the teacher directs : 

1. Add it to 5 ft. 8 in. + 3 ft. 8 in. 

2. Subtract it from 6 yd. 1 ft. + 2 yd. 11 in. 

3. Multiply it by 2^ ; by 25 ; by 25%. 

4. Divide it by 3 ; by 5 ; by 7; by 12. 
6. Divide it by lin.; by 0.1 in.; by ^in. 
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BXERaSS 12 

Taking (a) 2 Jh. 3 oz., (b) 2 lb. 5oz., (c) 2 lb. 12 oz., (d) 42 oz., 

(e) 66 oz., (f ) 6 Jh. 4 oz., (g) 7 lb. 7j oz., or (h) 2 lb. 8 oz., m the 
teacher directs: 

1. Add it to 8 lb. 12 oz. + 4 lb. 2 oz.+ 6 lb. 14 oz. 

2. Multiply it by 3 1 ; by J ; by ^% 

3. Divide it by 2 ; by 9 ; by 0.02. 

4. Find 25% of it; 75% of it; 226% of it 

5. Divide it by 0.2 ; by 0.002 ; by 20. 

BZSRCISS 13 

TaUrig (a) 147.72, (b) 129.8, (c) 136.83, (d) 141.09, (e) 160.07, 

(f) 168.08, (g) 166.07, or (h) 216.37, as the teacher directs : 

1. Add it to 74.8 +100.96 + 7.588 -f- 0.09 + 3.67+ 29. 

2. Subtract it from 76 times itself. 

3. Find 50% of it; 5% of it; 500% of it. 

4. Divide it by 25 ; by 2.5 ; by 0.025. 

5. Multiply it by the product of S\ and 9. 

BXSRCISB 14 

Taking (a) 200.02, (b) 200.16, (c) 201 J, (d) 204.04, (e) 210.9, 
(f ) 212.12, (g) 211.36, or (h) 208.28, as the teacher directs : 

1. Add it to 49 times itself. 

2. Subtract it from 1^ times itself. 

3. Multiply it by the quotient of 483| divided by 2J. 

4. Divide it by 6\% ; by 62^% ; by |%. 

5. Find 16f % of it; 66f % of it; 37^% of it. 
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EXERCISE 15 
TaUng (a) 4j in., (b) 6j in., (c) S^ in., (d) e| in., (e) ?§ in., 
(^) ^S2 *^*' (^) ^^ *^*» ^ (^) '^^ ^^•' ^* ^^ teacher directs : 

1. Add it to 2 in.+ 3^ in.+ 5J in. 

2. Subtract it from 8| in. 

3. Multiply it by 3 ; by 5 ; by 32. 

4. Divide it by ^; by 0.05; by ^%. 

6. Find what per cent it is of a foot ; of a yard. 

EXERCISE 16 

Taking (a) 3 pt, (b) 2j qt, (c) 4 gal 2 qt.., (d) 3 qt. 1 pt, 
(e) S^ gal, (f) ^ gal, (g) 3j pt, or (h) 2^ gal, as the teacher 
directs : 

1. Add it to 7 J qt.+ 5 pt.; subtract it from 10 gal. 

2. Multiply it by 7; by 12; by 4|-. 

3. Divide it by 2; by 25%. 

4. Find what per cent it is of a cubic foot (7^ g&l*)- 

5. Add to it 50% of itself; 150% of itself. 

EXERCISE 17 

Taking (a) 1287.4, (b) 296.8, (c) 4296.07, (d) 374.29, 
(e) 1298.72, (f) 297.68, (g) 268.42, or (h) 333S3, as the 
teacher directs: 

1. Add it to 4876.39 + 29.786 + 430 +1.236 + 88. 

2. Subtract it from 5000. 

3. Multiply it by itself. 

4. Divide it by half itself. 

5. Find the square root of it to the nearest tentL 



SUPPLEMENT 

Nature of this Supplement. As frequently stated in this series, 
there is a tendency at present to limit arithmetic to the absolute 
essentials. This has been the policy of the authors in preparing 
these books. There are certain topics which are essential at times 
and which should be placed where the teacher can use them if 
necessary. Such are the topics treated in this supplement. 

Land Measure. In surveying land the measures used are : 

Length 

7.92 inches (in.) = 1 link (li.) 
100 links, or 4 rods (rd.) = 1 chain (ch.) 
80 chains, or 5280 feet (ft.) = 1 mile (mi.) 

City property is usually measured by feet and decimals of a foot. 

Area 

16 square rods (sq. rd.) = 1 square chain (sq. ch.) 
10 square chains = 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 
36 square miles = 1 township (T.) 

For example, how many acres are there in a field 32 ch. long 
and 6 ch. 30 li. wide ? 

6ch. 301i.= 6.30ch. 
32 X 6.30 sq. ch.= 32 x 6.30 x 0.1 A. = 20.16 A. 

The pupils should be given a clear conception of an acre by being 
shown a field containing one acre or two acres or a half acre. 

321 
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Laying out Public Lands. In the more recently settled parts 
of the country, land is laid out as described below. 

Principal Meridian and Base Line. Through a given tract a 
meridian is chosen as the principal meridian. An east*and-west line 
is chosen as the lose line. The principal 
meridian and base line are here shown. 

Township. At intervals of 6 mi. lines 
are run parallel to the principal meridian 
and other lines parallel to the base line. 
This divides the land into toumships. 

Range. A north-and-south row of townships is called a range. 
On the first map -X" is numbered T. 2 N., R. 3 W. ; that is, the 
second township north of the base line, in the 
third range west of the meridian. 

Section. Each township is divided into 
sections 1 mi. square. The second map shows 
the method of numbering these sections. 

Each section is then divided as shown in 
the third map. If this map represents the 
shaded part Yoi the second map, and the second map repre- 
sents the shaded part X of the first map, the shaded part here 
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shown would be described thus: S.W. ^ of 



^ 40 A. 



N.W. ^, Sec. 21, T. 2 N., R. 3 W. In full 
form this means the southwest quarter of 
the northwest quarter of section 21, second 
township north, third range west. 

In parts of the country where land is not laid 
out in this way little attention should be given to 
the subject of laying out public lands. In rural 
schools, however, some attention should be given to the actual measuring 
of land, particularly by dividing fields of irregular shape into triangles. 
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LAND XEASURB 

Write the description^ plot, and find the area : 

1. S.E. \, Sec. 6, T. 3 S., R. 3 W. 

2. N.E. 1, Sec. 8, T. 2 N., R. 2 W. 

3. E. \ of N.W. \, Sec. 2, T. 2 N., R. 3 E. 

4. S. I of S.E. 1, Sec. 20, T. 2 S., R. 3 W. 

5. N. J of S.W. |, Sec. 10, T. 3 S., R. 2 E. 

6. E. ^ of N.W. 1, Sec. 30, T. 2 S., R. 3 E. 

7. N.E. \ of S.W. \, Sec. 6, T. 1 N„ R. 1 W. 

8. S.W. \ of N.W. 1, Sec. 32, T. 1 S., R. 3 E. 

9. At ^GS an acre how much is this farm worth : W. ^ of 
S. J, Sec. 3, T. 2 N., R. 2 W, ? 

10. At ♦ 75 an acre how much is this farm worth : N.E. \ of 
N.E. 1 , Sec. 5, T. 2 S., R. 2 E. ? 

11. Find the area of this farm: S.W. \, Sec. 10, T. 2 S., 
R. 2 E. Draw a plan of the township and locate the farm. 

12. Find the area of this farm : N. J, Sec. 6, T. 1 N., R. 1 E. 
Draw a plan of the township and locate the farm. 

13. Mr. Read owns the S. J of N.E. \, Sec. 3, T. 2 N., R. 3 E. 
How many rods of fence are needed to inclose his land ? 

14. How far is it from Mr. Lang's farm, N.W. \ of N.W. |, 
Sec. 16, T. 1 N., R. 3 W., to Mr. Taylor's farm, S. W. \ of 
N.W. |, Sec. 28, T. 1 N., R. 3 W. ? Draw the map. 

15. A straight road \ mL long and 2 rd. wide runs through 
a farm. How many acres are there in the road ? If 2 T, of hay 
to the acre, worth ^18 per ton, can be cut from along the road, 
the width of the space on each side being \ the whole width 
of the road, how much is gained by cutting this crop? 
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Longitude and Time. In geography you learned about the 
longitude of places, and you know that longitude is' reckoned 
in degrees, minutes, and seconds from the prime meridian, which 
passes through Greenwich, England. 

Correspondence of Longitude to Time. Since the earth makes 
a complete revolution about its axis once in every 24 hr. the 
place in which we live will pass through 360° between now and 
this time tomorrow. That is, to the time 24 hr. there corre- 
sponds the longitude 860**. Therefore 

1° of longitude corresponds to ^ J^ of 24 hr., or -j^^ hr., or 4 min. 
1' of longitude corresponds to ^ of 4 min., or -^^ min., or 4 sec. 
1" of longitude corresponds to ^^ of 4 sec, or ^^ sec. 

Earlier West, Later East. Because the earth revolves 360° 
in 24 hr., the sun appears to pass through 15° an hour. There- 
fore, when it is noon here it is an hour later, or 1 p.m., 15° east of 
here ; an hour earlier, or 11 A.M., 15° west of here ; and 6 hr. 
earlier, or 6 A.M., 90° west of here. 

Since this work belongs partly to geography, no illustrations are here 
introduced. The teacher should use the globe as needed. 

LONGITUDE RELATED TO TIME 

All work oral 

1. When it is 9 a.m. here, what time is it 15° east of here ? 

2. When it is noon here, what time is it 30° east of here? 
90° west of here ? 150° east of here ? directly north of here ? 

3. What difference of time corresponds to a difference of 
longitude of 7J° ? 45° ? 60° ? 105° ? 120° ? 165° ? 180° ? 

4. Since 1' of longitude corresponds to 4 sec. of time, to what 
does 7' correspond ? 11'? 15'? 30'? 45'? 60'? 120'? 
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Blttstratiye Problem. Two ships at sea are 65** 7' 30" of 
longitude apart What is their difference in local time ? 

Since 1® corresponds to -^^ hr., 65° corresponds to 65 x ^^ hr., 
or 4J hr., or 4 hr. 20 min. 

Similarly, 7' corresponds to 7x^j min., or ^ min., or 28 sec, 
and 30" corresponds to 30 x ^j sec, or 2 sec 

Therefore the difference in local time 
between the ships is 4 hr. 20 min. 30 sec 

It is apparent that the mere figures of the 
answer can be obtained by this division, although 
the reason is not so clear. 



1 5)65 7 30 
4 20 30 



DIFFERENCE IN TIME 

1. A difference of 27® 4' 15" in longitude corresponds to 
what difference in local time? 

2. Two ships are 75"* 30' 30" of longitude apart. What is 
theur difference in local time? 

3. A steamship in longitude 62** 3' 40" W. receives at 11 A.M., 
local time, a wireless telegram from another steamship in longi- 
tude 60** 1' 10" W. At what hour, local time, was it sent ? 

4. For time purposes the longitude of Rome is 15® E. and 
that of Chicago is 90® W. What is the difference in longitude ? 
When it is 2 p.m. in Chicago, what time is it in Rome ? 

5. For time purposes the longitude of San Francisco is taken 
as 120® W. When it is noon in London (on the prime meridian), 
what time is it in San Francisco ? 

6. At 8 hr. 80 min. A.M., local time, a steamer 68® 10' 30" W. 
sends a wireless telegram to the Nantucket lightship, 70® W. 
At what hour, local time, is it received ? At what hour, local 
time, is it received in New York, 75® W.? 
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Correspondence of Time to Longitude. Since, as we have seen, 
24 hr. of time corresponds to 360^ of longitude, we have : 

1 hr. corresponds to -^^ of 360®, or 15**, of longitude. 

1 min. corresponds to ^j^ of 15°, or ^°, or 15', of longitude. 

1 sec. corresponds to ^^ of 15', or \\ or 15", of longitude. 

For example, what is the difference in longitude between two 
ships if ^the difference in local time is 3 hr. 7 min. 3 sec ? 

As above, 3 hr. corresponds to 3 x 15**, or 
45° ; 7 min. corresponds to 7 X 15', or 1° 45' ; 
3 sec. corresponds to 3 x 15", or 45". 

Therefore the difference in longitude is 
46° 45' 45". 



go 7/ g// 

15^ 

46° 45' 45" 



Evidently the mere figures of the answer can be obtained by thinking 
of 3 hr. 7 min. 3 sec. as 3° T %" and multiplying by 15, although the reason 
for the work is not so clear. 

DIFFERENCE IN LONGITUDE 

1. The difference of local time between two steamships is 
2 hr. 3 min. 10 sec. What is the difference in longitude ? 

2. When it is noon at Denver it is 7 p.m. at Greenwich (0°). 
What longitude does Denver use for its time purposes ? 

3. When it is noon at Greenwich it is 6 a.m. in Iowa. What 
longitude does Iowa use for its time purposes ? 

4. At 10 hr. 4 min. a.m., local time, a steamer in longitude 
26° 80' W. sends a wireless message to another steamer. It is 
received at 10 hr. 19 min. A.M., local time. What is the longi- 
tude of the second steamer? 

Questions of the International Date Line and of the Daylight-Saving 
laws involve no numerical work and should be taken up in geography. 
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Standaid Time. For practical purposes most of the ciTilized 
world is now divided into sections, and all places in the same 
section use the standard Ume of a certain meridian. 

The following is the standard'time map of the United States : 



When it is noon by Eastern time (75° W.) it is 11 A.M. by Cen- 
tral time (90" W.)t 10 a.m. by Mountain time (105" W.), 9 a.m. 
by Pacific time (120° W.), and 5 p.m. by Greenwich time (0°). 

STANDARD XIHE 

1. When it is 10 a.m. in Illinois, what time is it in Maine? 

2. What time is it now in your school ? in Oregon ? 

3. When it is 10 A.M, in New Orleans, what time is it in 
Dallas ? in Memphis ? in Seattle ? in New York ? 

4. When it is 9 A.M. in Denver, what time is it in Savannah ? 
8. When it is noon in Maryland, what time is it in Wyoming ? 

6. When it is 3 p,m. in Milwaukee, what time is it in Oregon ? 

7. When it is 9 a.m. in New York, what time is it in Montana ? 
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Metric System. There is a system of measures used in many 
countries which is known as the JHetric System. 

The unit of length is the meter. The meter is about 39.37 in. 

The unit of capacity is the liter (leter), a cube 0.1 of 
a meter on an edge. The liter is 1 qt, nearly. 

The unit of weight is the gram. It is practically the 
weight of a cube of water 0.01 of a meter on an edge. 
The gram is 15.4 grams, nearly. 

Prefixes. Learn the following prefixes : 

Just as 1 mill = 0.001 of a dollar, 

so 1 millimeter = 0.001 of a meter. 

Just as 1 cent = 0.01 of a dollar, 

so 1 centimeter = 0.01 of a meter. 

Just as decimal means tenths. 



so 

Prefix 

myria- 

kilo- 

hekto- 

deka- 

deci- 

centi- 

milli- 



1 decimeter = 0.1 of a meter. 



means 

10,000 

1000 

100 

10 

0.1 

0.01 

0.001 



as m 

myriameter 

kilogram 

hektoliter 

dekameter 

decimeter 

centigram 

millimeter 



which means 
10,000 meters 
1000 grams 
100 liters 
10 meters 
0.1 of a meter 
0.01 of a gram 
0.001 of a meter 



The prefix myria- is rarely used. 
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o 



II 
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B 
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O 



sr— r * 



This system is as much easier than our common one 
as the system of United States money is easier than the British 
system. Ease of calculation is the reason why it is so exten- 
sively used in other countries and in scientific work. During 
the World War our army in France used the metric system. 
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Table of Length. The table of length is as follows : 

A kilometer (km.) ==1000 meters 
A hektometer = 100 meters 
A dekameter = 10 meters 
Meter (m.) 
A decuneter (dm.) = 0.1 of a meter 
A centimeter (cm.)= 0.01 of a meter 
A millimeter (mm.)= 0.001 of a meter 

The meter is about 39.37 in., 8\ ft., or a little over a yard ; 
the kilometer is about 0.6 of a mile. 

The measures printed in heavy type shoald be learned. 
The abbreviations in this book are the ones commonly used, but Km., 
Hm., and Dm. are also used for kilometer, hektometer, and dekameter. 

MEASURES OF LENGTH 
ExpreBB OB incheB^ taking 39.37 in. ob 1 m. : 

1. 47 m. 3. 52 m. 5. 324 em. 7. 4680 mm. 

2. 34.5 m. 4. 67.5 m. 6. 2.83 cm. . 8. 3000 mm. 

9. Express in inches the diameter of a 75-millimeter gun. 

10. A hill is 203 m. high. Express this height in feet. 

11. A tower is 37.5 m. high. Express this height in feet. 

12. A wheel is 1.3 m. in diameter. Express this in inches. 

13. The distance between two points on a battle front was 
78 km. Express this distance in miles. 

14. The distance from Paris to a point on the battle front 
was stated to be 124 km. Express this distance in miles. 

15. If it takes a European train 7 hr. to make a trip of 
326 km., what is the average rate in miles per hour? 
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Table of Square Measures. This table is as follows : 

A square kilometer (km'.) =1900^9000 square meters 
A square bektometer = 10,000 square meters 
A square dekameter = 100 square meters 
Square meter (m^.) 
A square decimeter (dm'.)= 0.01 of a square meter 
A square centimeter (cm*.) =0.0001 of a square meter 
A square millimeter (mm*.) = 0.000001 of a square meter 

The abbreviation sq. m. is often used for m'., sq. cm. for cm'., and so on. 

The square dekameter is also caUed an are (&r), and the square hekto- 
meter is similarly called a hektare (ha.). The hektare is 2.47 acres, or 
nearly 2^ acres. Such facts need not be memorized. 

Table of Cubic Measures. This table is as follows : 

A cubic kilometer =1,000,000,000 cubic meters 
A cubic hektometer =1,000,000 cubic meters 
A cubic dekameter = 1000 cubic meters 
Cubic meter (m'.) 
A cubic decimeter (dm'.)= 0.001 of a cubic meter 
A cubic centimeter (cm'.)= 0.000001 of a cubic meter 
A cubic millimeter (mm^.) = 0.000000001 of a cubic meter 

The abbreviation cu. m. is often used for m'., cu. cm. for cm'., and so on. 
In measuring wood a cubic meter is called a stere (st.), but this fact need 
not be memorized. 

SQUARS AND CUBIC USASURSS 
Express ihefollomng as Bquare centimeters: 
1. 750 km^ 2. 37 m2. 3. 4296 mm^. 4. 6.25 m^. 

Eocpress the following as cubic meters: 

5. 19,750,000 cm8. 7. 7000 cm^. 9. 937 cm^. 

6. 826,427,653.84 mms. 8. 3500 dm^. 10. 486 dm». 
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Table of Weight. The table of weight is as follows : 

A metric ton (t.)= 1,000,000 grams 
A kilogram (kg.) =1000 grams 
A hektogram = 100 grams 
A deki^ram = 10 grams 

Gram (g.) 
A decigram = 0.1 of a gram 
A centigram (eg.) = 0.01 of a gram 
A milligram (mg.) = 0.001 of a gram 

A quintal (q.) is 100 kg. and a myriagram is 10 kg. A kilogram, com- 
monly called a hilo, is about 2 J lb. A metric ton is nearly 2204.6 lb. 

Table of Capacity. The table of capacity is as follows: 

A hektoliter (hi.) = 100 liters 
A dekaliter = 10 liters 

Liter (1.) 
A deciliter = 0.1 of a liter 
A ccntiUter (cl.) = 0.01 of a liter 
A milliliter (ml.) = 0.001 of a liter 

A liter is the same as 1 dm'. A liter is practically the same as a quart. 

WEIGHT AND CAPACITY 

Uxpress the follovnng as kilograms: 

1. 3741b. 4. 352 oz. 7. 3270 g. 10. 7380 g. 

2. 428 lb. 5. 48.4 lb. 8. 7290 g. 11. 4900 g. 

3. 2041b. 6. 300 T. 9. 173.81b. 12. 6350 g. 

Express the following as liters: 

13. 7.5 hi. 15. 2.25 hi. 17. 2500 cl. 19. 15 hi. 

14. 8pt. 16. 121 gal. 18. 500 gal. 20. 6.83 hi. 
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Use of Letters for Ntunbers. There are some problems in 
which it is conyenient to use letters to stand for numbers, as is 
done in algebra. To take a simple case, find the number which 
when multiplied by 1.2 is equal to 600. We could say that 

1.2 X some number = 600, 

and since we have a product (600) and one factor (1.2), the 
other factor can be found as follows: 

600-»-1.2 = 500. 

But it is shorter to put a letter, as a:, in place of the words 
"some number," and to write 1.2 a: for 1.2 x a;. We then have 

1.2 a: = 600; 

whence a: = 600 -*- 1.2 = 500. 

Illustrative Problems. 1. On an automobile costing |640 an 
agent^s profit was |128. What per cent of the cost did he gain ? 
It is evident from the statement of the problem that 

a;% of 640=128. 

We may divide each of these equals by 640, and we have 

x% =128 -»- 640 = 0.20 = 20%. 

Therefore the agent gained 20% of the cost 

2. An agent sold an automobile for $768 and made a profit 
of 20% of the cost. How much did he pay for the car? 
Since the rate of profit on the cost is given, we see that 

the cost + 20% of the cost =1.20 times the cost. 

Then, letting c stand for the number of dollars of cost, we have 

1.20 c = 768; 
whence (? = 768 -*- 1.20 = 640. 

Therefore the agent paid $640 for the automobile. 



EQUATIONS 888 

3. Six years ago a boy was half as old as now. How old is 
he now? 

Let X = the number of years in his age now. 

Then re — 6 = the number of years 6 yr. ago, 

and also 2^ a; = the number of years 6 yr. ago. 

Therefore a; — 6 = J a:. 

Adding 6 to each of these equals, we have 

x=^^x + 6. 
Subtracting l^x from each of these equals, we have 

^x = 6; 

whence a; = 12. 

Therefore the boy is 12 yr. old now. 

USES OF THE EQUATION 

1. An agent sold some property on a commission of 2%. 
If hi^ commission was |46, what was the selling price ? 

2. An agent sold some property for $3500. His commission 
was $52.50. What was the rate of commission ? 

3. An airplane traveling at the rate of d miles a minute goes 
36.8 ml in 14 min. Find the value of d. 

4. A train traveling at the rate of m miles an hour runs 
11 2 J^ mi. in 2 J hr. Find the value of m. 

5. A baseball team won 65% of the games played, and won 
13 games. How many games did it play ? 

6. A baseball team lost SS^% of the games played, and lost 
16 games. How many games did it play ? 

The use of the algebraic equation is not essential to the study of arith- 
metic. It simplifies the study of formulas, but only a few of the practical 
problems of daily life are rendered more simple by its use. 
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Recreations. Most of the following problems have a long 
and interesting history. They are part of the inheritance of the 
school, and they show some of the amusing features of arith- 
metic. They claim to have no practical bearing, and they 
should be omitted unless taken in the spirit intended, as mere 
recreations showing the lighter side of the subject. 

RECREATIONS AND CURIOjSITIES 

1. Multiply 142,857 by 7 and notice the curious result. 

2. Multiply 37 by 3; by 6; by 9; by 12; by 15; by 18 ; 
by 21. Notice the curious results. 

3. How can you write one hundred with Arabic figures 
without using zeros? 

4. How can you write an even number, using only the 
odd digits? 

5. If a goose weighs 10 lb. and half of its own weight, 
what is the weight of the goose? 

6. How many days would it take to cut a piece of cloth 
50 yd. long into 1-yard lengths, one yard being cut off daily ? 

7. If a post in a pond stands ^ in the ground, ^ in the 
water, and 10 feet above .the water, how long is it ? 

8. A bottle and its stopper cost tl.lO, and the bottle cost 
♦1 more than the stopper. How much did the stopper cost? 

9. A new steel coal car and its contents weigh 139,700 lb., 
and the contents weigh 60,300 lb. more than the car. How 
much does the car weigh ? 

10. Two men purpose to cross the Rocky Mountains. X can 
walk 13 mi. a day and Y only 10 mL a day. Therefore Y starts 
9 da. ahead. How long will it take X to overtake Y ? 



TABLES FOR REFERENCE 

Length 

12 inches (in.) = 1 foot (ft.) 
3 feet = 1 yard (yd.) 
5| yards, or 16| feet = 1 rod (rd.) 
320 rods, or 5280 feet = 1 mile (mi.) 



144 square 




Cubic Measure 

1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 

27 cubic feet = 1 cubic yard (cu. yd.) 
128 cubic feet = 1 cord (cd.) 

Weight 

16 ounces (oz.) = 1 pound (lb.) 
2000 pounds = 1 ton (T.) 

Liquid Measure 

4 gills (gi.) = 1 pint (pt.) 
2 pints = 1 quart (qt.) 

4 quarts = 1 gallon (gal.) 
31| gallons = 1 barrel (bbl.) 

2 barrels = 1 hogshead (hhd.) 
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Dby Msasube 

2 pints (pt.) =1 quart (qt.) 
8 quarts =1 peck (pk.) 
4 pecks =1 bushel (bu.) 

TlMB 

60 seconds (sec.) =1 minute (min.) 
60 minutes =1 hour (hr.) 
34 hours s 1 day (da.) 
7 days =e 1 week (wk.) 
About 4 weeks as 1 month (mo.) 
12 months =5 1 year (yr.) 
369 days = 1 common year 
366 days =1 leap year 

Money 

10 mills ssl cent(^ or ct.) 
10 cents ssl dime (d.) 
lOdimesssldollard) 

Angles and Arcs 

60 seconds (60'') = 1 minute (1') 
60 minutes s 1 degree (r) 

Counting 

12 units ss 1 dozen (doz.) 
12 dozen, or 144 units ssl gross (gr.) 
12 gross, or 1728 units ssl great gross 

Papeb 

24 sheets s 1 quire 
500 sheets s 1 ream 

Formerly it was the custom to consider a ream as 20 quires, or 480 
sheets. Now the word ** quire" is used only for folded note paper, other 
paper being usually sold by the pound. 
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Weight per Bushel 

Wheat • • • 60 lb. Clover seed . 60 lb. Barley ... 48 lb. 

Peas • • • • 60 lb. Shelled com 56 lb. Buckwheat 48 lb. 

Beans ... 60 lb. Rye S6 lb. Oats .... 32 lb. 

Potatoes • . 60 lb. Flaxseed • • 56 lb. Beets .... 60 lb. 

These are the legal weights per bushel in many states, but they vary 
in different parts of the country. In several states, for example, 50 lb. of 
beets constitute a legal bushel. Onions vary from 48 lb. to 57 lb. in differ- 
ent states, and sweet potatoes from 46 lb. to 60 lb. When possible, pupils in 
rural schools should verify the above weights for their own state. 

Practical Equivalents 

1 bu. contains l| cu. ft. 1 cu. ft. water weighs 62| lb. 

1 bbl. contains 4| cu. ft. 1 gal. water weighs 8| lb. 

1 gal. contains 231 cu. in. 1 bbl. contains 3l| gal. 

1 cu. ft. contains 7| gal. 1 T. hay occupies 500 cu. ft. 

These are generally only approximations, but they serve for ordinary 
computations. 

Convenient Hules for Farmers 

Bushels in a Bin. Take | of the product of the three dimeniions. 

This gives the number of bushels for a rectangular bin, the dimensions 
being expressed in feet. In the case of a bin 16 ft. long, 10 ft. wide, and 
6 ft. deep the number of bushels is | x 16 x 10 x 6, or 768. 

Bushels in a Circular Bin. Multiply | of the square of the 
diameter hy the depth. 

This gives the number of bushels, the dimensions being given in feet. 

Bushels of Com in a Crib. Multiply the product of the three 
dimermons by 0.45 for oldj dry com ; by 0.4 for new^ fresh com. 

This gives the number of bushels of shelled com for a rectangular crib, 
the dimensions being expressed in feet. 
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Tons of Hay In a Stack. 1. Find the approximate height in feet 

ly subtracting tJie width from the overthrow and dividing by 2. 

Then divide the product of the three dimensions by 600. 

T^e overthrow is measured from one side at the ground, over the top, 
and to the other side at the ground. The dimensions are to be expressed 
in feet. For wild hay divide by 412 ; for timothy by 450 ; for clover and 
alfalfa by 512. The rule gives only an approximate result. 

2. Divide the product of the three dimensions in yards by 30. 

The divisor varies from 30 to 36 with the kind of hay. This does not 
give such close results as the first rule and presupposes that there is con- 
siderable slope to the stack. 

Tons in a Mow. Measuring in yardsy divide the product of the 
three dimensions by IS for well-packed hay. 

If the hay is less well packed, the divisor may vary from 15 to 18. 

Gallons in a Tank or Cistern. Measuring infect^ multiply the 
product of the three dimensions by -jz for rectangular tanks ; mul- 
tiply the product of the depth and the square of the diameter by 
6.9 for round (cylindric^ cisterns. 

A round, or cylindric, cistern 12 ft. in diameter and 8 ft. deep contains 
5.9 X 8 X 12' gal., or 6796.8 gal. 

Approximate Tonnage of a Silo. The following table is useful : 



Height 
IN Feet 


Inside Diaheteh in Feet 


10 


12 


14 


• 16 


18 


20 


30 


47 


67 


91 








35 


59 


84 


114 


137 






40 


70 


101 


138 


180 


229 




45 








215 


269 


330 


50 










310 


382 



SUGGESTIONS TO TEACHEES 

Teachers should observe that the work of Grades VII and VIII 
may be treated from either of two standpoints. In the junior high 
schools the pupil is initiated into a general field of mathematics, 
including arithmetic, intuitive geometry, and algebra, and if he pro- 
ceeds to the third year of the junior high school, the ninth school 
year, he may meet with demonstrative geometry, trigonometry, and 
further work in algebra. 

In the elementary school of eight grades, however, the work of 
Grades VII and VIII is devoted largely to arithmetic, including men- 
suration, and it is for this type of school that this book is intended. 

It should also be observed that the arithmetic of these two years 
is concerned chiefly with the applications of the processes that the 
pupil has already learned. Unless square root is taken, the pupil 
meets with no essentially new operations of a numerical nature. 
The work is almost entirely in the field of business arithmetic, with 
such review and drill on the operations as may be necessary. 

This being the case, the teacher should put forth every effort to 
make the subject seem real to the pupil, correlating the work with 
daily life just as far as possible. This correlation can be made in 
various ways, first by using the material in the book and then by 
introducing local problems. 

It takes thought to use any book properly. In the first place, it is 
a great mistake to attempt to give all the problems that appear in 
any book, however good. Textbooks have to include problems of 
many types, but those which relate primarily to city life may prop- 
erly be reduced in number in rural schools, while those relating to 

farming may properly have less attention in the cities. For example, 
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problems on mining have a general informational valliey but in an 
agricultural district they need have relatively little attention. 
Make the textbook your servant, not your master. 

As to the outside problems, the best ones are usually brought in 
by the pupils. It is the fashion to call the more extended of these 
problems by the more pretentious name of ** projects " ; but whatever 
the name, the idea of having the pupils work out the economics of 
some phase of farming is a valuable one. Let the class figure out the 
cost and profits of growing an acre of corn, of mining a ton of coal, 
of a small apple orchard, of building a bam, of running a tractor 
instead of keeping a team, of putting down a concrete road, or of 
making some object of local manufacture, and a new life will come 
into the work in arithmetic. It is this spirit of everyday work with 
numbers that this series of books seeks to foster, while at the same 
time insisting upon the accuracy in computing which is essential. 

Teachers of arithmetic are urged to bear in miiid that the oppor- 
tunity and privileige sxe theirs of presenting to their classes much 
more than the mere art of computation, important as this art is in 
the life of every citizen. The teachers have the opportimity of 
seeing to it that the pupils obtain from arithmetic a great deal of 
valuable information as to the resources of our country and as to 
the expenses of production. They can stimulate curiosity respecting 
local industries, household economics, and the demands of everyday 
life ; stimulate originality and independence in the solution of prob- 
lems ; and correlate arithmetic with other subjects of study and with 
the life of the community. They have an unusual opportunity to 
teach thrift, to lead the pupils to understand how people can safely 
invest even small amounts, and to show the dangers of reckless 
speculation or extravagance. All this can be accomplished without 
lessening in any degree the scholarly work in arithmetic or neg- 
lecting that attention to accuracy, neatness, speed, and intelligence 
which are essential features in the work which arithmetic offers. 
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FAOB 

Above par ....... 227,231 

Acceptance 178 

Accounts 149, 153, 158 

Addition 4 

Ad valorem duty 200 

Alertness test ... 82, 144, 214, 284 

Algebra 332 

Aliquot part 14 

Altitude 117, 273 

Amount 67, 164 

Angle measure 336 

Annuity 223 

Arc measure 336 

Areas . . 86,115,121,274,276,321 

Bank . 149 

account 149 

commercial 158 

discount 172 

draft 182 

statement 162 

Banking information . . . 149, 188 

Bar pictogram 247 

Base 35, 117 

line 322 

Bearer 160, 165 

Belgian money 186 

Below par 231 

Beneficiary 222 

BiU 63, 54, 59 

of exchange 186 

Bin, bushels in 337 

Board measure 93 
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Bond 233 

Borrowing money .... 167, 207 

British money 186 

Broker 231 

Brokerage 231 

Budget 242 

Builder 288 

Building a bam 97 

a house 94 

Bushel, weight per 337 

Bushels in a bin or crib .... 337 

Business relations 219 

Capacity 331, 337 

CapitJd 227 

Cartogram 255 

Cash discount 51 

Cashier's check 177, 182 

Casting out nines 12 

Certificate of stock 229 

Certified check 188 

Chain discounts 57 

Check .... 158, 160, 177, 181, 188 

in addition 4 

in division 17 

in multiplication 12 

in, subtraction 9 

Circle 113 

Circular pictogram 250 

Circumference 113 

Cistern, capacity of 338 

Clearing house 184 

Collateral 167 
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FAGS 

Collecting by draft .... 177, 180 

Commercial bank 168 

discount 51 

draft 177 

paper 174, 178 

Commisfflon 231 

Common fraction 23 

measures 22 

stock 229 

Compound interest 162 

Concrete 130 

Cone 274 

Com crib, capacity of .... 337 

Corporation 227 

Counting, table of 336 

Coupon 233 

bond 233,235 

Credit 53 

letter of 188 

Creditor 63 

Crib, bushels in 337 

Cross multiplication 11 

Cube 269 

root 269 

Cubic measure 330, 336 

Curiosities 334 

Curve-line graph 257 

Customhouse 200 

Customs revenue 200 

Cylinder 119 

Daily Life, Problems of .... 123 
See also Problem Material 

Debit 63 

Debtor 63 

Demand curve 257 

note 164, 169 

Deposit slip 168 

Deposits 163, 168, 161 
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Diameter 113 

Discount 51, 57, 172, 184 

Discounted bill 64,59 

Discounting a note 174 

Dividend .... 223, 227, 229, 233 

Division 17 

Draft 177, 178, 182 

Drawee 177 

Drawer 177 

Drawing plans 98, 102 

to scale 98, 102 

Drill work in 

addition 4 

discount 61 

division 18,20 

fractions 23 

interest 74,170 

multiplication 13, 16 

per cents 34, 41 

subtraction 

Dry measure 336 

Duties on imports 200 

Duty to the government ... 191 

Efficiency tests 1 

Electric meter 90 

Equation 332 

Equivalents, practical .... 337 

Evolution 269 

Examinations 306 

Exchange 181, 184, 186 

Extremes 106 

Face of a note 164 

of a policy 219 

Farm problems . . 83, 84, 97, 
128, 131, 136, 145, 146, 147, 
148, 216, 217, 218, 285, 286, 

287, 290, 291, 292, 294 
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FAGB 

Farmers* rules 337 

Federal Reserve Bank .... 174 

Fertilizers 216 

Fire insurance 220 

Foreign money 186 

Fractional parts 14 

Fractions 23 

Free list 200 

French money 186 

Gallons in a tank 338 

Garden project * 84 

Gas meter 88 

General Review 293 

German money 186 

Good roads 197 

Government, duty to 191 

expenses 199 

Graph 247 

Handwork 99, 100, 101 

Hauling 147, 289, 290 

Hay, measuring 338 

Height 117,273 

Heights and distances . . . . 110 

House building 94 

Household problems . 125, 126, 

127, 132, 135 
Hypotenuse 266 

Important per cents 33 

Income tax 202 

Indorsement . . 160, 165, 168, 182 

Indorser 168 

Industrial Problems . . 83, 84, 

145, 215, 285 
See Problem Material 

Insurance 219 

Interest 67, 152, 170 
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Internal revenue 202 

Investments 237, 245 

Invoice 55 

Involution 269 

Irrigation 285 

Italian money 186 

Japanese money 186 

Land measure 91, 321 

Lateral area 274 

Left-to-right computing .... 6 

Length 321,329,335 

Letter of credit 188 

Liberty bonds 208 

Life insurance 222 

Liquid measure 335 

List price 51 

Little Examinations . 78, 140, 

210, 280 

Long division 17 

Longitude and time 324 

Lumber .......... 93 

Maker 165 

Manual training .... 99, 100, 101 

Marked price . 51 

Market price 231 

problems 123 

Material for Frequent Drill . . 315 
Meaning of common terms ... 3 

Means 106 

Measurements 85, 110 

Measures 22, 335 

Mensuration 261 

Meridian . 322 

Meter 328 

electric 90 

gas 88 



844 



INDEX 



FAGB 

Metric eystem 828 

Mexican money 186 

Minimum Essentials . 79, 141, 

211, 281 

Money 186,336 

foreign 186 

order 181 

Motortrucks 289,290 

Mortgage 233 

Mow, tons of hay in 338 

Multiple pictogram 262 

Multiplication 11 

Net amount 61 

price 61 

Nines, casting out 12 

Newspaper quotations .... 234 
Note 164, 168, 169, 174 

One-name paper 168 

Overhead 62 

Paper 336 

Papering 133 

Par 184, 231 

value 227, 233 

Parallelogram 86 

Parcel post 206 

Partial payments 76 

Passbook 162 

Payroll 138 

Payee 160, 166, 177 

Paying bills 181 

Per cent 26 

Percentage 26 

Perfect square 261 

Periods 263 

Pictogram 247 

Plastering 133, 134 
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Policy 219, 223 

Post office 166, 181, 204 

Postal Savings System .... 156 

Poultry 287 

Power 269 

Practical equivalents 337 

measurements 85 

Preferred stock 229 

Premium .... 182, 184, 219, 220 

Price list 60, 296 

Principal 67, 164 

meridian 322 

Prism 117 

Problems of Daily Life .... 123 

See also Problem Material 
Problem Material 

Building 94,97,288 

Concrete 130 

Contractor 304 

Com 136 

Dairy 293 

Farms . . 83, 84, 97, 128, 
131, 136, 146, 146, 147, 
148, 216, 217, 218, 286, 
286, 287, 290, 291, 292, 294 

Fertilizers 216 

Garden project 84 

Hauling .... 147, 289, 290 
Heating the house .... 132 

Horses 217 

Household , 126, 126, 127, 

132, 136, 297 
Industry at home .... 126 

at school 124 

Irrigation 286 

Iron industry 302 

Machine shop 300 

Machinist 301 

Manufacturing 298 
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Problem Material 

Market 123 

Merchant 299 

Milk 146 

Motor tracks .... 289, 290 

Papering 133 

Paving 137 

Payroll 138 

Plastering 133 

Pottery 303 

Poultry 287 

Sewing 135 

Silo 128 

Spraying 294 

Tractors 146 

Transportation 295 

Walls and floors 134 

Wastefulness 83, 145 

Problems for Completion . 81, 

143, 213, 283 

without Numbers 80,142,212,282 

Proceeds ........ 172, 177 

Profit and loss 62 

on cost 62 

on selling price 64 

Projects .... 84, 87, 94, 97, 340 

Promissory note 164 

Proportion 106 

Proportional numbers 109 

sides 109 

Public lands 321 

Pyramid 273 

Radius 113 

Range 322 

Rate . . 35, 67, 165, 184, 192, 202, 220 

of exchange 184 

of interest 07, 166 

of premium 220 
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Ratio 103 

of circumference to diameter 113 

Reading numbers 2 

per cents 31 

Real estate 240 

Receipt 54 

Recreations 334 

Rectangle 86 

Rectangular prism 117 

soUd 86 

Review and Drill . 79, 141, 211, 281 

Review and Efficiency Tests . . 1 

Review Examinations .... 306 

Roman numerals 3 

Saving 160, 166, 237, 246 

Savings bank 160 

Scale, drawing to 98 

Section 322 

Self -checking additions .... 5 

Selling price 61 

Several discounts 67 

Shadow reckoning 112 

Shares of stock 227, 229 

Short division 17 

methods 16, 21 

Silos 128,338 

Similar figures 109 

Six-Per-Cent Method . . . . 75, 170 

Sixty-Day Method 75, 170 

Slant height 274 

Solid pictogram 252 

Specific duty .200 

Speed tests in addition .... 4, 7 

division 18,20 

fractions 24 

multiplication 13 

subtraction 9 

Sphere 276 
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Square 115,261 

measure .... 821,330,836 

root 261 

Stack, hay in 388 

Standard time 827 

Statistical graphs 247 

Stock 227,229 

certificate ........ 229 

quotations 281, 234 

Stockholder 229 

Subtraction 8 

Suggestions to Teachers .... 389 

Supplement 821 

Surfaces 121, 276 

Swiss money 186 

Tables ... 186, 195, 271, 321, 
828, 829, 330, 831, 

885, 386, 887, 338 

Tank, capacity of 888 

Tariff 200 

Tax rate 192 

table 195 

Taxes 191,202 

Teachers, Suggestions to . . . 839 
Terms used in arithmetic ... 3 

percentage 35 

Thrift 151,237 

Time 324,336 

discount 51 

draft 178 

note 164, 168 
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Tons in a mow or stack .... 338 

Township 322 

Tractors 146 

Trade acceptance 178 

discount 51 

Trapezoid 86 

Triangle 86 

Two-name paper 168 

Using What You Have Learned 47 
See also Problem Material 

banks 166 

house building 96 

interest 71, 176 

investments 245 

measurements 122 

percentage ... 47, 48, 49, 50 
ratio and proportion . . . 107 

square root 267, 268 

tariff 201 

volumes and surfaces . 278, 279 

Vertex of a pyramid 273 

Victory bonds 208 

Volumes ... 86, 92, 117, 119, 

269, 273, 275, 276 

Wastefulness 83, 145 

Weight 331,335 

Weight per bushel 337 

Workmen^s Compensation Laws 226 
Writing numbers 2 



ANSWEKS 



Pa^ 2. 5. Two million, seven hundred eighteen thousand, three hundred 
fourteen dollars. 6. Fourteen million, eight hundred thousand, six hundred 
twenty-one dollars. 7. Three million, three. 8. Fifteen million, fifteen thou- 
sand, fifteen. 9. Five billion, two hundred seven million, eight hundred thirty- 
six thousand, two hundred ninety-eight dollars and thirty-seven cents. 10. Eight 
billion, eight million, eight thousand, eight dollars and eight cents. 11. 4,000,004. 
12. 7,000,000,021. 18. |6d,000,200.08. 

Page 5. 1. 304. 2. |50.58. 

Page 7. L f21. 8. ^.19. 8. ^21.05. 4. ^.23. a. ^4.94. 6. (^5.83. 
7. 124,993.02. 8. |22,099.98. 9. 3061.5. 10. 24,446.8. 11. 31.121. 

Page 9. 9. 1214. 10. 1062. 11. 2427. 12. 1739. 18. 2071. 14. 3364. 
15. 34,055. 16. 8187. 17. 42,894. 18. 58,874. 19. 251,494. 20. 325,479. 

Page 10. 6. |1276. 7. $3809. 8. $3355. 9. (4266. 10. (4462. 11. |1710.01. 
12. (3549.25. 13. (1333.84. 14. (1233.85. 15. (1564.24. 16. (3303.88. 
17. (4244.57. 18. (1216.19. 19. (2616.31. 20. (4729.92. 21. (12,083.70. 
22. (6282.29. 28. (12,599.23. 24. (35,472.39. 25. (74,031.61. 26. (678.99. 

Page 13. 1. 413,664. 2. 1,444,768. 8. 555,333. 4. 1,411,592. 5. 3,255,896. 

6. 4,327,056. 7. 7,576,569. 8. 2,518,560. 9. 4,364,672. 10. 2,193,734. 11. 1533. 
12. 5002. 18. 2496. 14. 1536. 15. 2660. 16. 4872. 17. 1,469,264. 18. 1,389,789. 
19. 3,071,880. 20. 4,015,920. 21. 5,485,172. 22. 3,403,944. 28. 6,195,441. 
24. 39,930,966. 25. (13,654.75. 26. (10,174.50. 27. (13,639.92. 28. (32,181.32. 
29. 178.7. 80. 134. 31. 1.34. 82. 0.134. 83. 4400. 34. 5452.4. 35. 97. 36. 74.2. 
87. 742. 38. 74,200. 39. 742. 40. 248.2. 

Page 15. 1. 18,500. 2. 24,100. 3. 32,100. 4. 430,625. 5. 350,175. 6. 81,000. 

7. 68,000. 8. 186,000. 9. 1,903,750. 10. 3,454,250. 11. 4240. 12. 900. 13. 1000. 
14. 3200. 15. 1300. 16. 1200. 17. 2000. 18. 600. 19. 4500. 20. 7700. 21. 6400. 
22. 6500. 28. (1. 24. (2. 25. (6. 26. (42. 27. (3. 28. (6. 29. (20. 30. (32. 
81. (1.87^. 82. (3.33^. 83. (9.37^. 84. (23.33^. 

Page 16. 1. (2.50. 2. (82,510. 8. (62.50. 4. (55. 5. (37. 6. (287.50. 
7. (250. 8. (6375. 9. (3,211,200. 10. (37,610. 11. (43,077.50. 12. (3600. 
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18. (16,000. 14. 18126. 15. |16,876. 16. |637.60. 17. (1881.26. 18. |80,000. 

19. (61,000. 90. (80,000. 91. (800,000. 99. (860,000. 99. 1200. 94. 1600. 
96. 4800. 96. (10,410. 97. 210,600. 98. (10,606. 99. 238,824. 80. (1,063,260. 
81. (10,660,000. 89. (106,600. 88. 80,000,000. 

Page 18. 1. 842 ; 346 ; 667 ; 762 ; 667. 9. 2693 ; 2776 ; 404 ; 033 ; 938. 
8.2308; 1131; 692; 741; 881. 4. 1712}; 1392^; 1670|; 1468}; 666}. 

5. 920} ; 1206} ; 386$ ; 1216f ; 1928 J. 6. 740$ ; 916} ; 617} ; 143^ ; 429^. 
7. 84. 8. 21. 9. 30 ; 381 remainder. 10. 121. 11. 270. 19. 248. 18. 363. 
14. 476. 15. 4380. 16. (3.04; 8^ remainder. 17. (3.29; 6^ remainder. 
18. (3.86; 6^ remainder. 19. (2.03. 90. (3.21. 91. (3761.69; 25^ remainder. 
99. (4606.83; 26i remainder. 98. (8426.92; 40^ remainder. 94. (7104.01; 38 ^re- 
mainder. 

Page 20. 1. 1936.616. 9. 67.836. 8. 3071.833. 4. 6.701. 5. 2794. 

6. 2.01. 7. 1.7. 8. 0.17. 9. 17. 10. 1.7. 11. 2.3. 19. 23. 18. 2.3. 
14. 2.1. 15. 21. 16. 2.1. 17. 1000. 18. 10,000. 19. 10,000. 90. 2090. 
21. 20.9. 99. 17. 98. 8.2. 94. 8.2. 95. 9100. 96. 61. 97. 6. 98. 980. 
99. 78. 80. 7.1. 81. 81. 89. 66. 88. 91. 84. 0.7. 85. 21. 86. 1.2. 

87. 613. 88. 0.613. 89. 0.610. 40. 6.102. 41. 1.1. 49. 11. 48. 1.86. 

44. 1076. 45. 10.76. 46. 2000. 47. 2.03. 48. 2.03. 49. 24,600. 50. 800. 
51. 174. 

Page 21. 1. 1689. 9. 166. 8. 634. 4. 290.28. 5. 27. 6. 142.29. 

7. 224.34. 8. 260.41. 9. 637.62. 10. 477. 11. 238.68. 19. 107.62. 18. 750. 
14. 146.19. 15. 640. 16. 26; 176; (76; (13,469; (116,063. 17. 26; 33; (7; 
3960 ; (19,280. 18. (2001 ; (3003 ; (2213 ; (3621. 19. 3,618,769 ; 18,093,845. 

Page 22. 1. 2. 9. 99. 8. 66. 4. 4. 5. 16. 6. 880 ; 2640. 7. 278 ; 1. 

8. 4400 ; 13,200. 9. 4; 960. 10. 2666 ; 2. 11. 108qt. 19. 27qt. 18. 8qt. 
14. 16 qt. 15. 72 qt. 16. 50001b. 17. 16001b. 18. 31b. 19. 41b. 90. }lb. 
91. 18 sq.ft. 99. 272} sq.ft. 98. 43,560 sq. ft. 94. 3 sq.ft. 95.1320. 
26. 440. 97. 20. 98. }. 99. 1089 ft. 

Page 23. 1. }. 9. ^7^. 8. ^. 4. U- «• li^ff- «• A- ''• H- »• IfV 

9. 1^^. 10. 1}}. 11. §}. 19. J J. 18. l^V 1^ Hh 1^- U* 16- Is^- 
17. 1}}. 18. ;. 19. If 90. }}. 91. 2\^. 99. 3}. 98. 14^^. 24. 16^^. 
95. 9}}. 26. 11}^. 97. 18^;^. 98. 16}|. 99. 9}. 80. 10}}. 81. 92}^. 
89. 138{f. 88. 167^ 84. 142^^. 85. 128^. 86. 122|}. 87. 113}}. 

88. 69}§. 89. 16f. 40. 16^^. 41. 12$^. 49. 14}}. 48. 12} J. 44. 14. 

45. 15}}. 46. 38^. 47. f. 48. }. 49. ^^. 50. ^. 51. }}. 59. }|. 
58. }}. 54. 27}. 55. 67}. 56. 63^. 57. 44}}. 58. 61}|. 59. 64}|. 

60. 70|3. 61. 2^. 69. 6^^. 68. 2^. 64. 4xV ^* ^^7* ^* Hh ®7. 14}|. 
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Page 24. 1. |. 8. 1^. 8. |. 4. |. 5. 1}. 6. 1|. 7. g. 8. 1^. 9. 1^. 
10. Ig. 11. i: 18. I. 18. }. 14. ^. 16. |. 16. }. 17. i. 18. f. 19. |. 
SO. }. 81. I. 88. |. 88. ^. 84. ^^. 85. ^. 86. j\. 87. ^V* ^^' H- 
29. Z^. 80. y. 81. 2. 88. ^. 88. 1^. 84. £. 86. f. 86. 1^. 87. |. 88. 1^. 
89. ^f . 40. ^jf. 41. 110. 48. 11X6. 48. 2170. 44. 1524. 45. 2280. 46. 1904. 
47. 1062. 48. 1740. 49. 1321|. 50. 18{. 61. 27|. 68. 64^3^. 68. lO^f. 
64. 87§i. 56. 25|. 56. S^. 67. 2^^. 58. 2$. 59. f. 

Page 27. 17.2; 2; 2.4. 18.110; 110; 981. 19.1814; 1814; 4688. 

80. 4860 ; 4860 ; 2904. 81. 1205 ; 1205 ; 1120. 88. | ; 9. 88. | ; 240. 
84. 140 ; 2800. 85. 82 ; 8224. 86. 1586 ; 1586 ; 2834. 

Page 28. 10. 0.1; 10%. 11. 0.001; ^^i^^. 18. 8. 18. 0.005. 14. 1.5. 

15. 0.00005. 

Page 29. 6. 90%. 7. 620%. 8. 59%. 9. 72%. 10. 82J%. 11. 65%. 
18. 666§%. 18. 0.875%. 

Page 30. 9.275%. 10. 8J%;25%. 11. 6J%; Vj%. 18. 50%;62l%; 
100%. 18. 6J%; 20%; 100%. 14. 6^% ; 18^^% ; 100%; 200%. 16. 11J%. 

Page 31. 4. Four hundred seventy-five per cent. 5. Four and seventy-five 
hundredths per cent. 6. Three and nine tenths per cent. 7. Thirty-nine per 
cent. 8. Thirty-nine hundredths per cent. 9. Three hundred ninety per cent. 
10. Five and twenty-five hundredths. 11. Seven and thirty-five hundredths. 
18. Six tenths per cent. 18. Six hundredths per cent. 14. 2.25. 15. 0.0025. 

16. 8. 17. 0.00875. 18. 0.004. 19. JJ. 80. ^. 81. 8^. 88. 4J. 23. ^. 
84. 60%. 85. 88J%. 86. 76%. 87. 80%. 88. 250%. 89. 875%. 30. 0.28. 

81. 0.34. 88. 0.006. 88. 0.66§. 84. 6. 85. 8.55. 86. 2.5. 87. 2.75. 
88. 8.25. 89. 50. 40. 0.00006. 41. 45.5. 

Page 32. 1. 2; 2; 2. 2. 8; 8; 50; 50%. 8. 4; 4; 4. 4. J; 12 J; 12J%. 

5. 8; 8. 6.1; 8. 7. 6; 12. 8. 16; 48. 9. 5 ; 26. 10. 14; 24. 11. 36 ; 80. 
12. ^;iAt;5V 13. 0.0075; ^J^. 14. 6.66| ; iy>-. 

Page 34. 16. IJ. 17. If. 18. y^y. 19. 10%. 20. 50%. 81. 20%. 22. 4. 

28. 25%. 84. 1§. 85. (636.90. 26. $931.16. 87. $641.09. 88. |1461.01. 

29. $6668.12. 80. $25,721.28. 31. $53,380.08. 82. $59,256.75. 83. 98,172.54. 
34. 132,451.44. 

Page 37. 1. $6.75; $38.25. 2.3; 47. 8. $15.40. 4. 1.31. 6. $555. 

6. $8,808^800. 7. $49.68. 8. 178; 1246. 

Page 38. 7. 16.581b. 8. 15.961b.; $4.15. 9. Second; 52 ^ 10. $1458. 

Page 41. 1. 5%; 8J%. 2. 3%; 20%. 8. 4%; 5%. 4. 6J%; 16§%. 
5.25%; 1%. 6.1660%; 550%. 7. 266|%; 150%. 8. 88J%; 20%; 10%. 
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9. 60%; 33J%; 25%. 10. 50%; 26%; 16§%. 11. 14?%. 13. 166§%. 18.12i%. 

14. 9%. 15. 6.8%. 16. 20%. 

Page 42. 1. 7|%. 8. 25%. 8. 23%. 4. 75%. 5. 89.7%. 6. 48%. 7. 12%. 

8. 76%; 58J%. 9. 665%; 50%. 10. 6J%; 12i%. 11. 46%; 55%; 100%. 

Page 43. 1. 91,376. 2. 21,800. 8. 87. 4. 288. 6. |16.64. 6. 260 ; 143. 
7. Yes. 

Page 44. 1. 400. 2. 1600. 8. 400. 4. 1400. 5. 1100. 6. 296. 7. 1470. 8. 159. 

9. 496. 10. 520. 11. 194.7. 12. 340. 18. 20.2. 14. 62. 16. 11,320. 16. 7700. 
17. (31 ; 123.25. 18. $49 ; |78.40. 19. 113 ft. 4 in.; 249 ft. 4 in. 20. 862 lb. 8 oz. ; 
6343 lb. 12 oz. 21. $200. 22. 440. 28. 120% ; $300. 24. $4220. 26. 120 ; 96. 

Page 46. 1. 10%. 8. 100%. 8. 88J%. 4. 20%. 5. 20%. 6. 16§%; 12J%. 

7. 7%. 8. 7%. 9. 11J%. 10. 200%. 11. 66|%. 18. 26%. 18. 20%. 14. 7%. 

15. 7%. 16. 14%. 17. 6%. 18. 13%. 19. 23%. 20. 9%. 21. 11%. 

Page 47. 1. 12J%. 2. 26%; 20%; 26%. 8. 8%; 92%. 4. 132. 6. 371. 

6. 19.18 mi. per hr. 7. $2620. 8. 46. 

Page 48. 1. 0.8%. 2. $180. 8. 25%. 4. 33J%. 5. 6J%. 6. 300%. 7. 78.8%. 

8. 60:3%. 9. 23.3%; 26.7%. 10. 3%. 11. $207. 

Page49. 1. 2%. 8.60%. 3. 14J%. 4.20%. 6. 16%; 86%. 6. 292 ; 219. 

7. 104. 8. 26%. 9. 0.1%. 10. 24%. 11. 33J%. 

Page 50. 1. 600. 8. 500. 8. $526. 4. $640. 5. 661b. 6. $27; $24. 7. 65^; $5. 

Page 52. 16. $6.88. 17. $23. 18. $33.76. 19. $21.20. 20. $30.20. 21. $33.30. 
22. $34.96. 28. $27.46. 24. $60.20. 25. $27.80. 26. $41.25. 27. $77.06. 
28. $71.40. 29. $18.86. 80. $49.60. 81. $59.80. 82. $76.20. 

Page 56. 1. $213.38. 2. $676.01. 8. $120.16. 4. $629.63. 5. $310.43. 
6. $798.06. 7. $1126.64. 8. $10,537.49. 

Page 58. 5. $266. 6. $427.60. 7. $472.60. 8. $249.90. 9. $6.26. 10. No; 
no difference; no difference. 11. 17.2%. 12. 19%. 18. 20.8%. 14. 20.2%. 
15. 19.04%. 16. 26.4%. 17. 28%. 18. $1043.10. 19. $38.26. 20. First; $325.60. 

Page 59. 1. $167.33. 2. $3720.26. 8. $696.92. 4. $416.97. 5. $2009.93. 

6. $2486.65. 

Page 60. 1. $30.24. 2. $17.26; $6.08. 8. $13.80; $18.40. 4. $1.79 ; $4.60. 
5. $18.91. 6. $12.96 ; $38.89. 

Page 61. 1. $108.75. 2. $76.60. 8. $67.20. 4. $163.60. 5. $668. 6. $691. 

7. $1147. 8. $920. 9. $68.37. 10. $18.76. 11. $26.96. 12. $47.76. 18. $364.80. 
14. $765.26. 15. $646.78. 16. $916.06. 17. $677.96. 18. $1824. 19. $2922. 
20. $6862. 21. $7030. 22. $8449. 23. $329.09. 24. $611.96. 25. $694.30. 
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86. 1824.76. 27. $30.60. 88. |196.35. 89. |247.70. 80. |289.86. 31. f697.21. 

88. 1186.00. 88. |427. 84. |524.43. 85. f808.60. 86. |1080.70. 37. |734.16. 

89. |580. 

Page 63. 1. 30%. 8. 6%. 3. 30%. 4. 7%. 5. 40%. 6. 40%. 7. |6440. 
8. f4760. 9. 10800; |11,760. 10. |4000; |28,000. 11. |60, profit. 

Page 65. 1. 26%. 8. |6. 3. |2.60. 4. 20%. 6. 33J%. 6. 16%. 7. |16. 
8. |30. 9. |6. 10. 13000. 11. |2340. 

Page 66. 1. 16.4%. 8. 14.1%. 8. 10.7%. 4. |14.28. 6. 16§%. 6. |163.23. 
7. 26%. 8. 16.7%. 9. f3000; f3600. 

Page 68. 14. |22.60. 16. $36. 16. |23.76. 17. |26.60. 18. $3.38. 19. $2.08. 
80. $4.28. 81. $1.63. 82. $18.78. 88. $22.01. 84. $60.12. 85. $66.61. 26. $3. 
27. $6.60. 28. $7. 89. $22.60. 80. $7.13. 81. $3.13. 88. $10.60. 88. $12.38. 
84. $10.43. 85. $14.47. 86. $17.27. 87. $23.77. 

Page 69. 1. $62.32; $26.16; $17.44; $34.88; $43.60. 8. $36; $18; $30; $3; 
$27. 8. $43.20; $3.60; $1.80; 60^; 12^. 4. $0.02; $4.61; $3.01; 76^; 26^. 

Page 70. 1. $10.60. 2. $14.67. 8. $62.60. 4. $101.60. 5. $76.60. 6. $1200. 
7. $116.60. 8. $14.26. 9. $11.26. 10. $6.40. 11. $08.44. 18. $118.13. 
13. $60.06. 14. $78.76. 15. $108.28. 

Page 71. 1. $1100.42. 2. $10,228. 8. $86.28. 4. $3606.63. 5. $2278.13. 

6. $11.60. 7. $2766.26. 8. $3402. 9. $626. 

Page 74. 1. $36.60. 8. $44.38. 8. $63.26. 4. $30.04. 5. $62.18. 6. $26.36. 

7. $33.73. 8. $30.36. 9. $47.44. 10. $66.76. 11. $186.68. 12. $210.43. 
18. $346.01. 14. $270.14. 15. $3611.84. 16. $66.22. 17. $31; $38.76. 
18. $106.40. 19. $78.31. 80. $36.43; $38.36. 21. $623.10; $600.88. 
22. $3036.66. 23. $4373.76. 24. $6864.67. 

Page 75. 6. $11.26; $0.38. 7. $31.26; $26.04. 8. $18.40; $16.33. 9. $4.36; 
$3.63. 10. $41.26; $34.38. 11. $00; $76. 

Page 77. 1. $303.76. 8. $337.28. 3. $104.68. 4. $661.07. 5. $140.77. 
6. $178.86. 

Page 78. i. 1. 76%. 2. 33^%. 8. $133; $1330; $13,300. 4. $6126; $60. 
ii. 1. 0.002. 2. 87}%. 8. 2|%. 4. f ; |; f iii. 1. 487}. 2. 66f. 3. $3.61. 
4. $16.62. 5. $86.87. 6. 1.848 ft. 7. 68.6. 8. 4606. 9. 46.06. 10. 261. 
iv. 1. 8}%; 0.8J%; 0.08}%. 2. 00%; 7}%; 2}%. 8. 60%; 12}%; 2^15%. 
4. 1200ft.; 2400ft. 5. 06ft. 8 in.; 120ft. 10 in. T. 1. $13. 8. $240. 3. $13.00. 
4. $618.70. 5. $667.02. 

Page 79. 1. Four hundred and seyenty-five thousandths; four hundred 
seventy-five thousandths. 8. $67.08. 8. 31ft. lin. 4. $301.63. 5. $476.33. 
6. $136.71. 7. $674.36. 8. $286,006.60. 9. $176,864.06. 10. 20.14. 11. 31.01. 
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12. 346.144. 18. 46.02. 14. |108.76. 16. |17.88. 16. |44.33. 17. |28.03; 
129.91; 126.92. 18. |79.72; |67.76; (87.69. 19. |62.91; f47.18; f52.42. 
80. 186.74; fSS.OO; |81.22. 21. |60.28; f42.19; (39.18. 22. |136.14; |102.11; 
190.76. 28. (41.98; 146.66; 161.81. 24. (37.36; (44.82; (48.66. 25.(61.26; 
(68.06; (96.28. 

Page 83. 1. (7.60. 2. (90. 8. (67.20. 

Page 84. 1. July 4. 2. July 28. 8. July 6. 4. (6.30. 5. (4.60. 6. (9.30. 

Page 87. 1. 13^ sq.ft.; l^sq.yd. 8. (183.76. 4. 27. 5. 24. 6. 27. 

Page 88. 1. (1.80. 2. 66,400; (2.97. 8. (4.29. 4. (7.02. 5. (3; (2.70 
6. 23^. 7. (6.28. 8. (6.69. 9. 800; (0.88; (0.04; (0.84. 10. 2800; (2.62 
(0.13; (2.39. 11. 6100; (7.32; (0.37; (6.96. 12. 4600; (4.60; (0.23; (4.37 
18. 3300 ; (4.62 ; (0.23 ; (4.39. 14. 3900 ; (3.32 ; (0.17 ; (3.16. 16. 3600 
(4.86; (0.24; (4.62. 16. 4400; (4.62; (0.23; (4.39. 17. 3700; (3.62; (0.18; 
(3.34. 18. 7800 ; (8.97 ; (0.46 ; (8.62. 

Page 90. 1. 1626. 2. (8.14. 8. (2.32. 4. (2.14. 5. (6.47. 

Page 91. 1. 4226. 2. 76 ft. ; 6093. 75 sq. ft. 8. 9969 sq. ft. 4. 1082.6 sq. ft. 
6. 1732 sq. ft. 6. 2706.26 sq. ft. 7. 4330 sq. ft. 8. 2706.26 sq. ft. 9. 2166 sq. ft. 
10.3.11. 11. 600sq. rd. ; 3|A. 

Page 92. 1. 9072. 2. OOcu.ft.; 103,680 cu. in. ; 66cu.ft.; 112,320 cu. in. 
8. 64^. 4. 800. 5. 13,868. 6. 219.14. 7. 2001b. and 26 lb. 8. 14,400 cu. ft. ; (200. 

Page 93. 1. 1024. 2. 612. 8. 676. 4. 1680. 5. 640. 6. (36.12. 

Page 94. 1. 737. 2. 2632. 8. 8602. 6. (762. 6. (461.01. 7. (2392.60. 
8. (4706.61. 9. (143.36. 

Page 96. 1. 3200; 4800. 2. 0.46 A.; 0.07 A.; 0.11 A.; 0.28 A. 8. 936 sq.ft. 

4. 6310 cu. ft 5. 6726 cu. ft. 6. 780; 47.27. 7. 288 sq. ft., asparagus ; 342 sq. ft., 
parsnips; 684 sq. ft., beets; 810 sq. ft., tomatoes; 640 sq. ft., cauliflower. 8. 8866. 

Page 97. 1. 14,148; (1160.14; (200.20. 2. (80.10. 8. (138.76. 4. (360.76. 

5. 22.96; (127.60. 

Page 98. 4. 366fsq.in. 5. 261(8q.in. 

Page 99. 1. f 2. 4ft. 1 in. 8. ^. 4. 99|sq.in. 5. 8 in.; 9 in.; 4} in. 

Page 100. 1. 9 ft. 11 in. 2. 2 ft. 7^ in. 8. 6f 4. 3 ft. 3^ in. 6. |§; 0.896. 

6. (1; (1.16; 84^. 

Page 101. 1. 8. 2. 3 ft. ^ in. ; 6. 8. 9. 4. 6. 5. 2. 

Page 105. 7. 80 ft., 20 ft.; 70 ft., 30 ft.; 10 ft., 90 ft. 8. 33:40. 9. 18 clear 
days; 12 cloudy days. 10. (9; (6; (7; (10.60. 

Page 107. 1. 46. 2. 6. 8. 214.2in. 4. 4hr. 5. 6. 6. 21.9sec. 7. 12min.40sec. 
8. 76 mi. 9. (40; (50. 
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Page 108. 1. 86. 8. 18. 8. 82. 4. 176. 6. 4. 6. 66. 7. 160. 8. 22.69. 

9. 4.135. 10. 15.78. 11. 0.24. 12. 2.00. 18. 1.28. 14. 2.37. 15. 5. 
16. 10 min. 18| sec. 17. 20 min. 69^860. 18. |26.67; f33.33. 19.6.76. 
80. fl4.70. 21. |6. 22. 1034.8. 

Page 110. 1. 29 ft. 2. 43 ft. 2 in. 3. 55 ft. 4. 61ft. 5. 67 ft. 8 in. 

Page 111. 1. 3. 8. 12j^ft. 4. 301b. 6. 801b. 

Page 112. 1. 38 ft. 6 in. 2. 35 ft. 9 in. 3. 80 ft. 4. 37 ft. 6. 50 ft. 6. 27 ft. 

Page 114. 1. 16 ft. 6 in. 2. 14^ in. 3. 1.34 in. 4. 214.34 in. 5. 1329^ in. 
6.16.06 ft. 7. 20.02 in. 8.14.74 ft. 9. 18.92 in. 10. 42^ ft. 11. 202.4 in. 
12.42 ft. 13. 56 in. 14. 21.7 in. 16. 63 in. 16. 53.41 in. 17. 19.73 in. 

18. 10.74 in. 19.19.37 ft. 80. 17 in. 81. 31 in. 82. 58 in. 28. 308 in. 
24. 572 in. 25. 61.6 in. 26.96.8 ft. 

Page 116. 1. 154sq. in. 2. 15,400 sq. in. 3. 13.86 sq.ft. 4. 38^8q.in. 
5. 6.16 sq. in. 6. J. 7. 4. 8. 1386 sq.ft. 9. 962^. 10. 7.7 in.; 3.85 in.; 
46.59 sq. in. 11. 78.54 sq. in. 12. 11 in. 13. 128f . 14.94fin. 15.37. 

Page 118. 1. 72,300. 2. 10,875 cu. in. 3. 326.92 cu. in. 4. 178.38 cu. ft. 
5. 0.34 cu. ft. 6. 310.98 cu. in. 7. 199.08 cu. in. 8. 8.38 in. 9. 8 in. 

10. 9 in. 11. 9.26 in. 12. 999.6 cu. in. 18. 70.5 cu. in. 14. 113.5 cu. ft. 
15. 43.2 cu. ft. 16. 100.3 cu. ft. 17. 2301.3 cu. in. 18. 5088.45 cu. in. 

19. 3906.25 cu. in. 20. 10 in. ; 10 in. ; 11 in. 

Page 119. 1. 2100 cu. ft. 2. 50,285^ cu. ft. 3. 46.18. 4. 169,273.47. 

5. 144|. 6. 2079. 7. 36cu. in. 8. 72cu.ft. 9. 19jcu. in; 10. 17Jcu.in. 

11. 57^ cu. in. 12. 42 cu. ft. 

Page 120. 1. 10 J ft. ; 86 J sq. ft. ; 1559 J cu. ft. 2. 351 cu. in. 8. 1320 cu. in. 
4. 2085^ cu. in. 5.3 ft. 6. Oft. 6 in. 7. 18 sq.ft. 8. 15.3 sq.ft. 9. 13575 cu. in. 
10. 6436;^ cu. in. 11. 377^ cu. in. 

Page 121. 18. 2400. 14. 6 sq.ft. 15. 21. 16. 7 J. 

Page 122. 2. 525. 3. 301f sq.in. 4. 62f. 5. 5092. 6. 188f 7. 244|. 
8. 110 sq.ft. 9. 27,456 sq.ft. 10. 1100. 

Page 123. 1. Yes; |1.84. 2. $2.40; 29.6%; 22.9%. 8. |3335.10. 

Page 124. 1. 24. 8. 23 in. 3. 36 J in. 4. $200. 5. 1^. 6. $2.24; $2.80. 
7. i;25%. 8. J|;90.4%. 9. ^j^^; i^; 520%. 

Page 125. 1. 50^. 2. $2.34. 3. $585,000. 4. $2.63. 5. $13.50. 6. 2,281,250. 

7. $196,187.60. 

Page 127. 1. 62^. 8. $1.14. 8. 25^. 4. $1.60. 5. 55^. 6. 36^. 7. 10^. 

8. $1.94. 9. 600; 20^. 

Page 128. 1. 1964f 2. No ; 308 cu. f t. 8. $220.10; $418.19. 4. 2828f 5.558. 

6. 1848. 7. $73.15. 8. 4812}. 9. 175.22. 10. 120.32. 11. 233.28. 12. 280. 18. 60. 
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Page 130. 1. 0| bbl., cement ; 8} cu. yd., sand ; 4| ecu yd., crashed rock. 

8. 67^ bbl., cement ; 27 ca. yd., sand ; 31^ cu. yd., crushed rock. 8. 36. 4. 10. 

6. 9 bbl., cement ; 3 cu. yd., sand ; 4^ cu. yd., crashed rock. 6. |30.38. 

Page 131. 1. 10. 2. 3280. 8. 64T. 4. 77.58. 6. 12hr.48min. 6. $24. 

7. 12.5. 8. 11.2 T. 

Page 132. 1. $172.50. 2. 10%; |267.50. 8. |1.26; 12.6^. 4. 4500; 25,500. 

5. No; |10.50. 

Page 133. 1. 93. 2. $87.78. 8. 18; $8.10. 4. 21; $11.55. 6. $10.20. 
Page 134. 1. 132. 2. 23. 8. 31. 4. 8. 6. $94.50; $08.25. 6. No; yes. 
7. 41f; 1yd. 8. Yes; 2^ yd. 

Page 135. 1. 20; 34 in. 2. 1^ yd. ; 45 in. 3. 24. 4. 4. 5. 15}. 6. 16|%. 

7. 52. 8. 20-yard piece ; 44^. 

Page 136. 1. 33,^%. 2. 100%. 8. 125%. 4. 100%. 

Page 137. 1. 3520; $2288. 2. $3696. 3. $4752. 4. $4752. 6. $202.40. 

Page 138. 1. $80.80. 2. Total time: 43}; 41 J; 39}; 42^; 32}; 242}. Total 
wages: $30.45; $25.05; $25.68; $23.24; $12.28; $146.45. Hours per day: 47 
43J; 45; 37J; 46]^; 22}. 8. $31.54; $27.68; $25.34; $33.35; $34.03; $151.94 
4. $31.78; $28.35; $28.62; $27.64; $22.48; $138.87. 5. $31.90; $29.93 
$29.41; $30.06; $32.27; $153.57. 6. flO, 12; fS, S; fg, 4; fl, 1; 50 f, 2 
S5f, 3; lOf, 5; 5f, 2; If, 10. 7. Ex. 3: flO, 13; fS, 2; f2, 4; fl, 2 
60 f, 2; 25 f, 2; 10 f, 2; 5^, 2; If, 14. Ex. 4: flO, 11; fS, 3; f2, 4; fl, 3 
50 f, 3; 26 f, 3; 10 f, 5; If, 12. Ex. 5: flO, 13; f6, 2; #;^, 5; #i, 1; 60 f, 2 
26 f, 4; 10 f, 3; 5f,4t] If, 7. 8. $146.45. 9. $151.94; $138.87; $153.57. 

Page 140. i. 1. $42; $90. 2. $291.60. 8. $207.36. 4. $2079. 6. 125. 

6. 2500. ii. 1. 228 sq. ft. 2. 37.5 ft. 8. 126. 4. 42. 5. 49}. 6. $32. 

Page 141. 1. $625.88; $228.76. 2. $1619.57; $244.45. 8. $1462.91; $277.55. 
4. $948.76; $851.26. 6. $27,545.70. 6. $42,461.94. 7. $77,467.46. 8.355 ft. 

9. 54 ; 27 ; 1080. 10. 27; 0.27. 11. 7 ft. 4 in. ; 14 ft. 8 in. 12. 71b.2oz.; 51b.5}oz. 
18. 0.5; 50%. 14. 0.75; 75%. 15. 0.625 ; 62}%. 16. 0.66| ; 66||%. 17. 0.83} ; 
83} %. 18. 75.46 sq. in. 19. 124.74 sq. ft. 20. 4.95 sq. ft. 21. 2138.4 cu. in. 
22. 6.52 sq. ft. 28. 8} in. 24. 3} in. 25. $43.32. 26. $122.80. 27. $181.70. 

Page 145. 1. 718,750; 262,343,750. 2. 114,063. 8. 14,258. 4. $15,373,343.75. 

Page 146. 1. $36.75. 2. $1020.80; $438.75. 8. $582.05. 4. $189; 52^; 
$1.92; $1.40. 

Page 147. 1. Yes. 2. }; 10001b. 8. 71. 

Page 148. 1. $2474; $1379.61. 2. 79.9%; 108.5%; 84.7%; 79.2%; 77.1%. 

8. $841.85; $732.09; $73.02; $76.75; $5.47; $27.12; $21.03; $2.67; $109.76; 
$1632.15; $647.52. 



S3 



BOOK THREK ANSWERS 9 

Page 151. 1. |876. 2* |231. 8. |107.18. 4. |6^7.60. 6. |506.20. 6. |890. 

Page 154. 1. |3000; |3038.76. 8. |4720; $4764.06. 8. |3920; |3087.02. 
4. $2620; |2632.40. 5. $1983.76; $1940.26. 6. $713.07; $717.77. 7. $12,400; 
$12,663.19. 8. $602.09; $607.42. 9. $226.28. 10. $731.69. 11. $766.41. 
12. $641.21. 18. $1093.08. 14. $2143.72. 16. $10; $8.76; $8.13; $9.38. 
16. $9.60. 17. $110; $1.60. 18. 4^% simple interest; $9.48. 19. $164.84. 
80. $488.84. 21. $487.22. 22. $631.62. 28. $1380.86. 

Page 157. 16. $60, $20, $10, $6, $2. 17. $31. 18. 40f 19. $120 ; 
Peb. 1, 1923; 20^. 20. $2.60. 21. $6.26. 

Page 159. 1. $609. 2. $1176.36. 8. $623.73. 4. $2461.90. 5. $883.60. 
6. $189.69. 7. $716. 8. $1668.76. 9. $391.17. 10. $348. 

Page 161. 1. $660.22. 2. $167.67. 8. $180.92. 4. $1199.10. 5. $1026.46. 

6. $1712.20. 7. $2399.67. 

Page 163. 1. $16,133.26. 8. $18,864.11. 4. $2721.43. 

Page 166. 1. $68.76. 2. $2082.93. 8. $120. 4. $766.67. 5. $1392.06. 

Page 170. 1. $1.80. 2. $4.06. 8. $2.63. 4. $38.63. 6. $64.38. 6. $21.26. 

7. $38.60. 8. $40. 9. $112.60. 10. $80. 11. $6.26. 12. $9.06. 18. $11.33. 
14. $4.13. 16. $10.63. 16. $41.67. 17. $131.26. 18. $146.67. 19. $81.26. 
20. $63.76. 

Page 171. 1. $3.26. 2. $7. 8. 72^. 4. 33^ 6. $16. 6. $19.60. 7. 80^. 

8. $4.20. 9. 46^. 10. 24^. 11. $18. 12. $24.36. 18. $3.30. 14. $8.80. 
16. 66^. 16. 46f 17. $77. 18. $66.66. 19. 60^. 20. $6.90. 21. 41^. 
22. 23^. 28. $67.60. 24. $97.29. 

Page 172. 1. 38^; $74.62. 2. 46^; $89.66. 8. 60^; $49.60. 4. $3.76; 

$246.26. 5. $4.13 ; $270.87. 6. $8.60 ; $416.60. 7. $16 ; $1486. 8. $18.90 ; 

$1781.10. 9. $69.76; $4430.26. 10.17^. 11.68^. 12. $1. 18. $2.19. 
14. $4.17. 16. $18.76. 16. $6.21. 17. $18.96. 18. $69.38. 

Page 173. 2. $671.62. 8. $1231.26. 4. $1600. 6. $22.60 ; $1477.60. 
6. $760 ; $6.66 more. 7. $4.38 ; $870.62. 8. $12.19 ; $962.81. 9. $2.13 ; 
$422.87. 10. $32.06; $2632.94. 11. $44.69; $3206.31. 12. $16.94; $4234.06. 

Page 175. 1. $6.26; $743.76. 2. $1.88; $223.12. 8. $6; $496. 4. $3.75; 
$446.25. 6. $2.81; $222.19. 6. $83.63; $6491.37. 7. $31.25; $7468.75. 
8. $23.76; $4726.26. 9. 21^; $42.29. 10. $1.26; $124.24. 11. $2.76; $272.60. 
12. $5.63; $369.87. 18. $1.91; $466.59. 14. $1.24; $296.26. 16. $3.60; $284. 
16. $4.69; $370.71. 17. $30.94; $2719.06. 18. $36.84; $3238.16. 19. $1250; 
$6600. 20. $1747.07. 21. 76^; $300.25. 22. $6.72; $799.95. 28. $2.59; 
$662.91. 24. $2.40; $326.31. 26. $6.03; $999.97. 26. $6.68; $1268.96. 
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Page 176. 1. |17.60. 2. |10.18; |7.18. 8. |40. 4. |153. 6. Same. 6. More; 
60^. 7. fl2,628.91. 8. |27.75. 

Page 179. 1. f497.60. 2. $971.10. 8. |348.42. 4. |718.85. 5. |1214.72. 
6. fl661.54. 7. 1616.13. 

Page 180. 1. 1149.70. 2. 0.3%. 8. 0.1%. 4. |249.76. 6. fl480.92. 6.|2056.78. 

Page 183. 1. |d00.00. 2. f3203.20; $2501.25. 8. |37.65; f63; f 14.40; 
186.80; 175.70. 4. |4001.60. 6. 0.3%. 6. f2750; |2.75. 7. (3750. 8. $850.85. 
9. Draft; 10^. 10. Registered letter; 2^. 

Page 185. 1. |3756.70. 2. $751.50. 3. $2452.45. 4. $3496.50. 5. $6753.88. 
6. $17,465. 7. $5161. 8. $3408.50. 9. Discount; 1%. 10. Discount; ^%. 

11. $249.75. 12. $2447.50. 13. $379.75. 14. $3240. 

Page 187. 1. $866.40. 2. $1554.50. 3. £250. 4. 66,000 fr. 5. $1678.81. 
6. $10,528.85. 7. $3.88. 8. $4.44. 9. $8.92. 10. $3.08. 11. $87. 12. $122.25. 

13. $311.50. 14. $627.50. 16. $15.10. 16. $3.84. 17. $14.55. 18. $6974. 

19. $175. 20. $3750. 21. $18,640. 22. $26,362.50. 

Page 189. 1. $609.49. 2. $813.68. 8. $1143.77; $1470.19. 4. $2343.20. 

6. $1231.25. 6. Proceeds of $750 note; $13.25. 7. $762.74. 8. $217.50. 
9. $75.19. 12. $1244.79. 18. $2479.17. 

Page 193. 1. $40. 2. $174.40. 8. $63.75. 4. $240.90. 6. $24.60. 

Page 194. 1. $65.28. 2. $501.60. 3. $153.75. 4. $35.75. 6. $48.13. 6. $26.81. 

7. $42.21. 8. $66. 9. $90.75. 10. $134.20. 11. $129.25. 12. $171.05. 13. $127.88. 

14. $103.81. 15. $248.88. 16. $96.30. 17. $139.10. 18. $171.20. 19. $98.44. 

20. $149.80. 21. $97.37. 22. $187.25. 28. $208.65. 24. $144.45. 26. $181.90. 
26. $256.80. 27. $535. 28. $695.50. 29. $823.90. 80. $968.35. 31. $1621.05. 
82. $71.20. 88. $70. 84. $15,000; $18,000. 

Page 196. 1. $138.84. 2. $405.84. 8. $222.50. 4. $169.10. 6. $124.60. 

6. $133.50. 7. $142.40. 8. $160.20. 9. $169.10. 10. $267. 11. $400.50. 

12. $445. 18. $578.50. 14. $756.50. 16. $979. 16. $1335. 17. $1343.90. 
18. $1424. 19. $1557.50. 20. $2225. 21. $12,015. 82. $4895. 23. $6230. 
24. $15,575. 26. $52.87. 26. $2139.40. 

Page 197. 1. $36.80; $10.50. 2. Gained; $539.50. 8. $400, macadam; 
$18.18, concrete. 4. 2100.2%. 6. 12^^. 6. 2%. 7. 25%; 22^%. 8. 4.44. 
9. $25.27. 10. 10.5^. 11. $21.88. 

Page 201. 1. $870; ad valorem. 2. $525; specific. 8. $440. 4. $756.50. 
6. $585. 6. $11.25. 7. $250. 8. $68.75. 9. $97.50. 10. $237.50. 11. $76.70. 
12. $78.89. 13. $1500. 14. $1443.75. 

Page 203. 1. $149.51. 2. 30.3%. 8. 1011.1%. 4. $27,485.70. 6. $2410. 

6* $2750. 7. $15,600. 8. $358,605. 
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Page 206. 16. 147. 

Page 207. 1. |462.50. 2. $70,000,000. 3. $170,000,000. 4. $256,000,000. 

Page 208. 1. A little more than $1,000,000,000. 2. $152,850,646. 

3. $177,501,966.13. 4. $297,034,407.50. 6. $191,250,000. 6. $118.75. 7. $31.25. 
8. $180.63. 9. $437.50. 

Page 209. 1. $237.50. 2. $23. 3. $292.25. 4. $36,375. 6. $427.20. 
6. 2.1 mills. 7. 1.47%. 8. 28.6%. 9. $211. 

Page 210. i. 1. $2282.50. 2. $4620; $4679.70; $4690.85. 8. $6062.50; 
$6189.97; $6208.40. 4. $14,210; $14,330.76; $14,352.84. 6. $28,500; $28,895.51; 
$28,951.13. U. 2. $12.75; $1262.26. 8. $113.26; $7436.75. 4. 88^; $174.62. 

5. $5.32; $1270.48. Ui. 1. $16.50. 2. $27.50. 8. $41.25. 4. $82.50. 6. $86.80. 

6. $245. 7. $113.40. 8. $256.20. 9. $2625. 10. $6437.50. iy. 1. $1251.25. 
2. $1280. 3. $1282.56. 4. $13,736.25. 6. $26,696.50. T. 2. $10.13. 8. $4.50. 

4. $3.09. 6. $12.40. 

Page 211. 1. I. a. $275.28; $274.45; $274.72; $275.55; $274.17; $275.83 
$275.14; $274.86; $273.90; $276.10. 6. $450.45; $449.10; $449.55; $450.90 
$448.65; $451.35; $450.23; $449.77; $448.20; $451.80. c. $1261.25; $1247.50 
$1248.75; $1252.50; $1246.25; $1253.75; $1250.63; $1249.37; $1246; $1255 
d. $1501.50; $1497; $1498.50; $1503; $1495.50; $1504.50; $1500.75; $1499.25 
$1494; $1506. e. $1876.88; $1871.25; $1873.12; $1878.75; $1869.37; $1880.63 
$1876.94; $1874.06; $1867.60; $1882.60. 

III. a. $217.72; $217.06; $217.28; $217.94; $216.85; $218.15; $217.61 
$217.39; $216.63; $218.37. 6. $317.07; $316.12; $316.43; $317.38; $316.80 
$317.70; $316.91; $316.69; $315.48; $318.02. c. $425.68; $424.40; $424.82 
$426.10; $423.97; $426.53; $425.46; $426.04; $423.55; $426.95. d. $676.43 
$674.40; $675.07; $677.10; $673.72; $677.78; $676.09; $675.41; $673.05 
$678.45. e. $843.20; $840.68; $841.52; $844.04; $839.83; $844.89; $842.78 
$841.94; $838.99; $845.73. 

2. $291.48. 3. $29.46. 4. $255,000,000. 5. ^;; 0.55; 103.4; 3.28; 13^^ 
25,425. 6. 3^; 0.09; 20.8; 0.73; 1/^; 925. 7. j%; 0.91; 113.1; 6.15; 15^^ 
31,935. 8. ^; 0.64; 109.2; 5.26; 14|J; 28,272. 9. J; 0.45; 30.5; 3.60; 2|J 
7435. 10. 4; 1.78; 1.64; 3.12; l^; 1.31. 11. ^J^; 0.09; 2804.27; 5.08; 64J 
196,269,500. 12. y^^; 0.22; 4458.78; 9.78; 69 J; 259,349,875. 13. y^^; 0.73 
130; 6.99; 16^^; 29,197. 14. ^; 0.09; 6.8; 1.98; 1^^; 2847. 16. ^^; 1.09; 139.7 
8.85; 17f ; 35,707. 16. ^^J <>-27; 3.9; 0.89; J; 3663. H* ts\^; 0.07; 2564.73 
2.56; 47J; 161,393,760. 18. 2; 1.39; 1.50; 1.57; 1,^3; 1-08. 19. y^^; 0.16 
2965.34; 6.22; 57,7,; 241,141,250. 20. 5; 2.96; 1.74; 3.82; 1/^; 1.61. 

Page 215. 1. $7.74; $2.58. 2. No; $1.16, loss. 8. $3.55, gain. 4. 401b., 
nitrogen; 1601b., phosphoric acid; 401b., potash. 6. 121b., nitrogen; 241b., 
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pfaoBpfaorio acid; 12 lb., potash. 6. Phosphoric acid ; 121b., nitrogen; 12 lb., 
potash. 80 lb., nitrogen ; 80 lb., potash. 7. 12 lb., nitrogen ; 24 lb., phosphoric 
acid ; no potash. No nitrogen ; 24 lb., phosphoric acid ; 12 lb., potash. 

Page 217. 1. 2.131b. 2. 2.381b. 8. 2.441b. 4. 1.12; 1.15. 

Page 218. 1. 2.0% nitrogen; 0.7% phosphoric acid; 2.2% potash. 2* lO&S. 
8. 176.34. 4. 11.12; 12^. 5. |2.81. 6. |306. 7. 10%; 9.1%. 

Page 221. 1. |23.76. 2. ^0.80. 8. |43.18. 4. f88. 6. |75. 6. |3500. 7. f2052. 
8. $202.13. 9. 11.66; 65^. 10. |1.20; 40^. 11. f 10,000. 12* $10,500; f 16,800. 
13. 16050. 14. $31.25; $1500. 

Page 224. 1. $410.40; $4104. 8. $2739. 8. $171; $3420. 4. $148.26. 
6. $263.60; $11,731.50. 6. $4076; $1108.80. 7. $2739; $4108.60. 

Page 225. 1. $1012; $1623. 2. $487.76. 8. $1474.11. 4. $1209.09. 6. $1097. 
6. $666. 7. $11.60. 

Page 226. 1. $8.40. 2. $146.60. 8. $408. 

Page 230. 1. $1,260,000. 2. $600. 8. $270. 4. $2,760,000. 6. 2%, quarterly. 6. 5%. 

Page 232. 7. $8727.60. 8. $41,010. 9. $21,810. 10. $48,025. 11. $7141.26. 
12. $12,961.88. 18. $12,237.50. 14. $1200.25. 16. $817.88. 16. $8832. 

17. f^6,410. 18. $18,487.50. 19. $57,736. 90. $4986.25. 21. $6214.30. 82. $632.50. 
28. $841.60. 24. $192,840. 85. $6177. 26. $266.26. 27. |5371. 28. $11,001.75. 

Page 236. 1. $6000; $360. 2.5.8%. 8. $196, gain. 4. $221.26, loss. 

6. $68.60, gain. 6. $11.75, loss. 7. $1230, gain. 8. $3668.76, loss. 9. 3.9%. 

10. 4.9%. 11. 5.0%. 12. $66. 

Page 237. 1. $1.60. 2. $60. 8. $220. 4. $104.30 ; sayings bank. 5. Tes; 
$245. 6. $1126; $460; the one at 6%. 7. $97.60. 8. $20. 9. $23.76. 10. $23. 

11. $29. 12. $39. 13. $62.60. 14. $60.88. 16. $39.38. 16. $60. 17. $63. 

18. $312.60. 19. $376. 20. $626. 21. $493.60. 82. $196. 23. $337.60. 24. $696. 
25. $176. 26. Same. 27. Same. 28. $126; $300; the 6% security. 89. $25.38; 
$60.76; $101.60; $263.76. 30. $1376.66. 31. $5.26. 82. $149.70. 88. 6.4%. 

Page 240. 1. 7%. 2. $316. 8.6.6%. 4. $699.60. 6. $310; $60. 6.7%. 

7. Yes; $622.60. 8. 17§%. 

Page 244. 1. House, $300; Food, $376; Clothing, $300; Higher Life, $300; 
Miscellaneous, $160; Investments, $75. 2. House, $600; Food, $626; Clothing, 
$376; Higher Life, $626; Miscellaneous, $260; Investments, $126. 8. House, 
$228; Food, $616; Clothing, $132; Miscellaneous, $264; Investments, $60. 
4. House, $760; Food, $760; Clothing, $460 ; Higher Life, $300; Health, $150; 
Miscellaneous, $300; Investments, $300. 

Page 245. 1. $496. 2. $378.46; 4.2%. 8. 24; 6.6%. 4. 5.1%. 5. $520; 5.8%. 
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Page 246. 1. |dl2 ; |188. S. Decreased ; ^. 3. ^3660 ; |219. 4. ^23.06 ; 
42.04, lees. 5. |278.40, loss. 6. f441.e0, gain. 

Page 253. 1. ul,|266.67; B, $155.56. 2. ^,66.0%; B,84.0%. 3. ^,68.9%; 
B, 81.1%. 4. A, 65.3% ; B, 34.7%. 6. A, 63.2%; B, 36.8%. 10. 71.4%; 
142.9%; 2000%. 11. 200%. 

Page 256. 1. Massachusetts ; New Hampshire. 3. Montana ; Wyoming ; 

New Mexico ; Idaho ; Ohio ; Utah ; Oregon ; California ; Michigan ; Colorado. 

Page 262. 1. 6.29. 2. 22.09. 3. 6}. 4. 11^. 5. 5.76. 6. 12.96. 7. 0.49. 

8. 0.6561. 9. 1,440,000. 10. 12,974,404. 11. 11. 12. 13. 13. 25. 14. 18. 
15. 27. 16. 24. 17. 36. 18. 33. 19. 3.5. 80. 6.4. 21. 2.2 in. 22. 1.4 ft. 
28. 2.1 in. 24. 66 in. 25. 77 yd. 26. 3.3 yd. 27. 324 ft. 28. 440 in. 29. 560 ft. 
80. 48.4 in. 81. 512 in. 32. 520 ft. 33. 320 ft.; 960 ft. 34. 540 ft.; 1080 ft.; 2. 
85. 80 ft.; 50 ft. 86. 680 ft.; 2040 ft.; 3. 

Page 264. 1. 57. 2. 61. 3. 63. 4. 71. 5. 82 ft. 6. 87 ft. 7. 95 ft. 8. 97 ft. 

9. 89 ft. 10. 83 yd. 11. ^J. 12. |^. 13. f|. 14. ff 

Page 266. 1. 25.63 ft. 2. 63 in. 3. 24.04 in. 4. 1.73 in. 5. 2.45 in. 

6. 12.78 in. 

Page 267. 1. 85 ft. 2. 2.83 ft. 3. 36.06 in. 4. 95 in. 5. 125 ft. 6. 22 ft. 6 in. 

7. 16 ft. 6 in. 8. 42.52 ft. 9. 85 ft. 10. 535 ft. 11. 76.5 in. 12. 163 ft. 
18. 91.92 in. 14. 86 ft. 16. 20.62 ft. 

Page 268. 1. 45.45 ft. 2. 88.24 ft. 3. 18.03 in. 4. 76.62 ft. 6. 8.49 in. 
6. 9.76 in. 7. 9.29 in. 8. 41.05 in. 9. 4.34 in. 10. 21.93ft. 11. 3.46 in. 
12. 50 ft^. 13. 7.5 mi. per hr. 14. 8.94 mi. per hr. 

Page 269. 1. 9. 2. 11. 3. 8. 4. 12. 5. 14. 6. 25. 7. 16. 8. 18. 9. 2.4 in. 

10. 22 in. 

Page 272. 1. 5. 2. 7. 8. 8. 4. 9. 5. 2.646. 6. 3.606. 7. 5.385. 8. 6.856. 

9. 8.185. 10. 9.539. 11. 2. 12. 8. 18. 4. 14. 2.351. 16. 2.671. 16. 2.668. 
17. 3.037. 18. 3.583. 19. 8.708. 20. 4.626. 21. 15. 22. 23. 28. 31. 24. 40. 
25. 72. 26. 83. 27. 88. 28. 93. 29. 95. 30. 98. 31. 18. 32. 21. 33. 27. 34. 35. 
35. 44. 86. 46. 87. 81. 88. 93. 39. 15. 40. 19. 41. 22. 42. 29. 43. 38. 
44. 41. 45. 62. 46. 69. 47. 82. 48. 93. 49. 14. 50. 28. 51. 42. 52. 87. 
53. 13 in. 54. 3.39 ft. 55. 688.90 cu. in. 56. 14.69 cu. in. 

Page 273. 1. 160.33 cu. in. 2. 600.94 cu. ft. 3. 3933.38 cu. in. 4. 667.04 cu. ft. 
5. 21sq.in. 6. 27sq.in. 7. 21sq.in. 8. 18sq.in. 9. 94,765,056 cu. ft.; 
7,960,264.7 T. 

Page 275. 1. 192 sq. in. 2. 229 J sq. in. 3. 2| sq. ft. 4. 37.41 sq. in. 
5. 15 sq.ft. 6. 2-^ sq.ft. 7. 1490.72 cu. in. 8. 623.7 cu. in. 9. 33,264 cu. in. 

10. 946,176 sq.ft. 11. 960. 12. 183^. 
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Page 315. Exercise 1. 1. 114.07; 116.27; 122.37; 128.67; 181.87; 133.77 
142.67; 135.17. 2. 92.9; 91.7; 84.6; 78.3; 76.1; 73.2; 64.3; 71.8. 8. 60.41 
68.89; 237.16; 470.89; 620.01; 718.24; 1274.49; 796.24. 4. 10.923; 12.769 
23.692; 33.386; 38.308; 41.231; 64.923; 43.386. 6. 2.37; 2.77; 6.13; 7.23 
8.8; 8.93; 11.9; 9.4. 

Exercise £. 1. 124.46; 129.45; 126.95; 132.85; 185.86; 137.15; 134.85 
185.45. 2. 73.6; 68.6; 71.1; 65.2; 62.2; 60.9; 68.2; 62.6. 3. 1393.92; 1971.92 
1670.42; 2422.08; 2867.68; 3057.62; 2708.48; 2797.52. 4. 371.88; 442.25 
407.04; 490.14; 682.39; 650.70; 518.31 ; 526.76. 6. 6.6; 7.86; 7.23; 8.7; 9.46 
9.78; 9.2; 9.35. 33; 39.25; 36.13; 43.5; 47.25; 48.88; 46; 46.75 

85.2; 41.87; 38.63; 46.4; 60.4; 62.18; 49.07; 49.87. 

Page 316. Exercise S, 1. 375.1; 392.7; 360.8; 425.7; 408.7; 487.8; 422.4 
413.6. 2. 965.9; 964.3; 967.2; 961.8; 968.8; 960.2; 961.6; 962.4. 3. 119.35 
124.95; 114.8; 135.45; 128.45; 189.8; 184.4; 181.6. 4. 2;2;2;2;2;2;2;2 
i; i; J; i; i; i; i; i- 48.08; 60.28; 46.20; 64.51; 51.69; 56.06 

64.08; 52.96. 6. 260.1; 251.7; 248.8; 254.7; 252.7; 255.8; 254.4; 258.6. 

Exercised. 1. 4120; 4230; 4840; 4450; 4660; 4670; 4540; 4780. 2. 41,200 
42,800; 48,400; 44,500; 45,600; 46,700; 45,400; 47,300. 8. 5150; 5287.5 
5425; 5662.6; 6700; 5887.6; 5675; 5912.5. 4. 47.6; 47.6; 47.6; 47.6; 47.6 
47.6; 47.6; 47.6. 6. 82.4; 84.6; 86.8; 89; 91.2; 98.4; 90.8; 94.6. 20.6 

21.15; 21.7; 22.25; 22.8; 28.86; 22.7; 28.65. 0.0412; 0.0428; 0.0434 

0.0i45; 0.0456; 0.0467; 0.0454; 0.0478. 

Exercise 6. 1. 94.078 ; 94.078 ; 94.078 ; 94.073 ; 94.078 ; 94.078 ; 94.073 
94.073. 2. 1295; 1817.5; 1840; 1862.6; 1885; 1407.5; 1380; 1872.5. 3. 4.32 
4.39; 4.47; 4.54; 4.62; 4.69; 4.43; 4.58. 4. 60.43; 61.48; 62.53; 63.58 
64.68; 65.68; 62.07; 64.05. 6. 41.44; 42.16; 42.88; 43.6; 44.32; 45.04; 42.56 
43.92. 64.75; 65.88; 67; 68.13; 69.25; 70.38; 66.5; 68.68. 

Page 317. Exercise 6. 1. 160.588; 161.483; 162.883; 163.288; 164.183 
165.083; 162.683; 163.783. 2. 47.298; 46.398; 45.498; 44.598; 43.698; 42.798 
45.298; 44.098. 3. 369.93; 375.24; 880.55; 385.86; 391.17; 896.48; 381.73 
388.81. 4. 7.6; 7.71; 7.82; 7.93; 8.04; 8.15; 7.84; 7.99. 6. 7.84; 7.95 
8.06; 8.18; 8.29; 8.4; 8.09; 8.24. 0.78; 0.80; 0.81; 0.82; 0.83; 0.84 

0.81; 0.82. 78.38; 79.5; 80.63; 81.75; 82.88; 84; 80.88; 82.38. 

Exercise 7. 1. 262.022 ; 262.922 ; 263.822; 264.722 ; 265.622 ; 266.522 ; 264.022 
264.922. 2. 29.717; 28.817; 27.917; 27.017; 26.117; 25.217; 27.717; 26.817 
3. 44.94; 45.5; 46.06; 46.63; 47.19; 47.75; 46.19; 46.75. 4493.75; 4550 

4606.25; 4662.5; 4718.75; 4775; 4618.75; 4675. 4. 115.04; 116.48; 117.92 
119.36; 120.8; 122.24; 118.24; 119.68. 11.50; 11.65; 11.79; 11.94 

12.08; 12.22; 11.82; 11.97. 1150.4; 1164.8; 1179.2; 1193.6; 1208; 1222.4 
1182.4; 1196.8. 6. 14.38; 14.66; 14.74; 14.92; 15.1; 15.28; 14.78; 14.96 

S3 



BOOK THREK ANSWERS IT 

28.76; 20.12; 20.48; 20.84; 80.2; 80.66; 20.66; 20.02. 48.14; 48.68; 44.22; 
44.76; 46.3; 46.84; 44.84; 44.88. 
Ezerciae 8. 1. 82,700; 83,600; 84,600; 86,400; 86,300; 87,200; 86,000; 87,800. 

5. 464.86; 460.8; 464.76; 460.7; 474.66; 470.6; 477.06; 482.0. 8. 2.07; 2.00; 
2.11; 2.14; 2.16; 2.18; 2.17; 2.20. 20.68; 20.0; 21.18; 21.86; 21.68; 21.8; 
21.73; 21.06. 206.76; 200; 211.26; 213.6; 216.76; 218; 217.26; 210.6. 
4. 3808; 3344; 8380; 8416; 8462; 8488; 8476; 3612. 380.8; 834.4; 838; 
841.6; 346.2; 348.8; 347.6; 361.2. 33.08; 33.44; 33.8; 34.16; 34.62; 34.88; 
84.76; 36.12. 6. 106.7; 107.6; 108.6; 100.4; 200.3; 201.2; 200.0; 201.8. 

Page 318. Hxerciae 9, 1. 63 ft. 4 in. ; 70 ft. ; 106 ft. 8 in. ; 123 ft. 4 in. 
166ft. 8in. ; 166ft. 8 in.; 171ft. 8in. ; 100ft. 2. 7ft. 6in. ; Oft. 7 in. 
4ft. Oin.; 3ft. 11 in. ; 2ft. 3in.; 1ft. Oin.; 1ft. 6in.; 7in. 8. 6ft. 4in. 
7 f t. ; 10 ft. 8 in. ; 12 ft. 4 in. ; 16 ft. 8 in. ; 16 ft. 8 in. ; 17 ft. 2 in. ; 10 ft 

5 ft. 8 in. ; 7 ft. 6 J in. ; 11 ft. 4 in. ; 13 ft. 1 J in. ; 16 ft. 7} in. ; 17 ft. 8 J in. 
18 ft. 2; in. ; 20 ft. 2} in. 66 ft. 8 in. ; 74 ft. 4^ in. ; 113 ft. 4 in. ; 131 ft. ) in. 
166 ft. 6 J in. ; 177 ft. 1 in. ; 182 ft. 4} in. ; 201 ft. 10^ in. 4. 1 ft. 4 in. ; 1 ft. in. 
2ft.8in.; 3ft.lin.; 3ft.llin.; 4ft.2in.;'^ 4 ft. 3|in.; 4ft.0in.8in. 
lOJin.; 1ft. 4 in.; lft.6Jin.; 1ft. 11 Jin. ; 2ft. 1 in.; 2ft.l|in. 
2 ft. 4 J in. 6 J in. ; 7 in. ; 10} in. ; 1 ft. J in. ; 1 ft. 3§ in. ; 1 ft. 4| in. ; 1 ft. 6 J in. 
1ft. 7 in. 5. 10§; 14; 21i; 24|; 31^; 33J; 34^; 38. 6}; 8J; 12}; 14§ 
18t; 20; 20J; 22}. IJ; 1|; 2J; 3^^; Hhi Hi ^hi H- 

Exercise 10. 1. 137}; 137}; 137|; 137 J; 137}; 137}; 137}; 137}. 
8. 11,687.6; 12,160; 11,676; 11,787.6; 12,326; 12,100; 12,212.6; 12,300. 
8. 2317.6; 2430; 2336; 2367.6; 2466; 2420; 2442.6; 2460. 4. 12.76; 13.38; 
12.86; 12.08; 13.67; 13.33; 13.46; 13.66. 26.62; 26.76; 26.72; 26.06; 27.16; 
26.66 ; 26.00 ; 27.00. 6. 3167 ft. 3 in. ; 3321 ft. ; 3101 ft. 2 in. ; 3221 ft. 11 in. ; 
3368 ft. 10 in. ; 8307 ft. 4 in. ; 3338 ft. 1 in. ; 3362 ft. 

Exerdaell. 1. 47d. 10 in.; 14 ft. 2 in.; 6 yd. 12 in.; 6 yd. 22 in.; 6 yd. 22 in. 
12ft. 11 in.; 14ft. 6 in.; 10ft. 10 in. 2. 7yd. 8 in.; 21ft. 1 in.; 6yd. 16 in. 

6 yd. 6 in. ; 6 yd. 6 in. ; 22 ft. 4 in. ; 20 ft. in. ; 24 ft. 6 in. 3. 3 yd. 10} in. 
146 in. ; 6 yd. 20 in. ; 6} yd. ; 8| yd. ; 107} in. ; 166 in. ; 3} ft. 36 yd. 16 in. 
1460 in. ; 66 yd. 20 in. ; 62} yd. ; 87} yd. ; 1076 in. ; 1660 in. ; 37}ft. 12 J in. 
14} in.; 20 in.; |yd.; J yd.; 10 J in.; 16} in.; fft. 4. 17 in.; 10} in. 
26|in.; jyd.; l}yd.; 14} in. ; 20} in. ; }ft. 10} in.; 11 J in.; 16in.; }yd. 
i^TT yd- ; 8| in. ; 12} in. ; j% ft. 7} in. ; 8} in. ; 11^ in. ; ^^ yd. ; } yd. ; 6} in. 
81^ in.; ^,ft. 4} in.; 4{in.; 6} in.; rj'^jd.; /^yd.; 3/5in.; 6} in.; }ft 

6. 61; 68; 80; 00; 126; 43; 62; 18. 610; 680; 800; 000; 1260; 430; 620 
180. 204; 232; 320; 360; 604; 172; 248; 72. 

Page 319. Exercise 1$, 1. 161b.l6oz.; 171b.loz.; 171b.8oz.; 171b.6oz.; 
18ib.4oz.; 20 ib.; 221b.3}oz.; 171b.4oz. 2. 71b.4}oz.; 71b. ll}oz.; 
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9 lb. 2} oz. ; 140 oz. ; 186} oz. ; 17 lb. 8 oz. ; 24 lb. 14} oz. ; 8 lb. 6| oz. 11§ oz. 
12} oz. ; 14} oz. ; 14 oz. ; 18} oz. ; 1 lb. 12oz. ; 2 lb. 7f oz. ; 18} oz. 1.17 oz. 
1.28 oz.; 1.47 oz.; 1.4 oz.; 1.87 oz.; 2.8 oz.; 8.98 oz.; 1.83 oz. 3. lib. l}oz. 
llb.2}oz.; llb.Ooz.; 21oz.; 28oz.; 21b.l0oz.; 81b.ll|oz.; llb.4oz 
8}oz.; 4}oz.; 4|oz.; 4}oz.; GJoz.; 0}oz.; 13f<^oz.; 4|oz. lOOlb.Ooz 
116 lb. 10 oz. ; 137 lb. 8 oz. ; 2100 oz. ; 2800 oz. ; 262 lb. 8 oz. ; 373 lb. 7 oz. ; 126 lb 

4. 8|oz.; 0}oz.; 11 oz.; 10} oz.; 14 oz.; lib. 6oz.; lib. 13}oz.; 10 oz 
1 lb. 10} oz. ; 1 lb. 11| oz. ; 2 lb. 1 oz. ; 31} oz. ; 42 oz. ; 3 lb. 16 oz. ; 6 lb. Of oz. 
1 lb. 14 oz. 4 lb. 14| oz.; 6 lb. 3} oz.; 6 lb.3 oz.; 94} oz.; 126 oz.; 111b. 13 oz. 
16 lb. 12} oz.; 61b. lOoz. 6. 10 lb. 16 oz. ; lllb.Ooz.; 13 lb. 12 oz.; 210 oz. 
280 oz. ; 26 lb. 4 oz. ; 37 lb. 6} oz. ; 12 lb. 8 oz. 1093 lb. 12 oz. ; 1166 lb. 4 oz. 
1376 lb. ; 21,000 oz. ; 28,000 oz. ; 2626 lb. ; 3734 lb. 6 oz. ; 1260 lb. 1. 76 oz. 
1.86 oz. ; 2.2 oz. ; 2.1 oz. ; 2.8 oz. ; 4.2 oz. ; 6.98 oz. ; 2 oz.^ 

ExerdKlS. 1.363.823; 346.903; 362.938; 367.193; 366.173; 374.183 
372.173; 431.473. 9. 11,079; 9736; 10,262.26; 10,681.76; 11,266.26; 11,866 
11,706.26; 16,162.76. 8. 73.86; 64.9; 68.42; 70.66; 76.04; 79.04; 78.04 
107.69. 7.39; 6.49; 6.84; 7.06; 7.60; 7.90; 7.80; 10.77. 738.6; 649 

684.16; 706.46; 760.86; 790.4; 780.36; 1076.86. 4. 6.91; 6.19; 6.47; 6.64 
6.00; 6.82; 6.24; 8,61. 69.09; 61.92; 64.73; 66.44; 60.03; 63.23; 62.43 
86.16. 6908.8; 6192; 6473.2; 6643.6; 6002.8; 6323.2; 6242.8; 8614.8 

5. 4663.18; 4088.7; 4310.16; 4444.34; 4727.21; 4979.62; 4916.21; 6784.16. 
Exercise 14. 1.10,001; 10,008; 10,066; 10,202; 10,646; 10,606; 10,668 

10,414. 2* 100.01; 100.08; 100.66; 102.02; 106.46; 106.06; 106.68; 104.14 
8. 41,479.16; 41,608.18; 41,744.69; 42,312.80; 43,736.39; 43,988.39; 43,830.78 

43.192.07. 4. 3200.32; 3202.66; 8220.8; 3264.64; 3374.4; 3393.92; 3381.76 
3332.48. 320.03; 320.26; 322.08; 826.46; 337.44; 339.39; 338.18 
333.26. 32,003.2; 82,026.6; 82,208; 32,646.4; 33,744; 33,939.2; 33,817.6 

33.324.8. 5. 33.34; 33.86; 33.66; 34.01 ; 36.16; 36.36; 36.23; 34.71. 133.36 
133.44; 134.2; 136.03; 140.6; 141.41; 140.91; 138.86. 76.01; 76.06; 76.49 
76.62; 79.09; 79.66; 79.26; 78.11. 

Page 320. Exercise 15. 1. 15} in. ; 16} in. ; 16^^ in. ; 18} in. ; 19^^, in. 
19J5in.; 16f|in.; 18J}in. 2. 8|in.; 3} in.; 3YVin.; l}in.; }}in.; }}in. 
3}|in.; 1}}^°- '• 13} in.; 16} in.; 16^^ in.; 20f in.; 23^ in.; 24^\in. 
16^:^ in.; 21^;^ in. 22} in. ; 26$ in.; 26}|in.; 34} in. ; 38/^ in. 

40^ in. ; 26^ in.; 36}( in. 144 in.; 164 in.; 166 in.; 220 in.; 246 in. 

267in.; 160} in.; 226} in. 4. 9in.; 10} in.; 10} in.; 13Jin.; 16} in.; lO^in. 
10^ in. ; 14^^ in. 90 in. ; 102} in. ; 103} in. ; 137} in. ; 163} in. ; 160} in. 
lOO^in.; HOj^in. 900in.; 1026in.; 1037}in.; 1876 in.; 1637}in.; 1606}in. 
1003} in.; 1409} in. 6. 37}%; 42.7%; 43.2%; 67.3%; 64.1%; 66.9%; 41.8% 
68.7%. 12}%; 14.2%; 14.4%; 19.1%; 21.4%; 22.3%; 13.9%; 19.6%. 

8S 
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Sxereiae 16. 1. 11 qt. 1 pt. ; 12} qt. ; 7 gal. ; 18 qt. 1 pt.; 8gal. ; 8 gal. 
llqt.l^pt.; 4fgal. 88qt.lpt.; 37^qt.; 6gal.2qt.; 80qt.lpt.; 4{gal. 
9} gal.; 88qt.2pt.; 7} gal. 2. 21 pt. ; 17fqt.; 81 gal. 2 qt.; 24 qt. 1 pt. 
88}gal.; 8}gal.; 22Jpt.; 14} gal. 86pt.; 80qt.; 64gal.; 42qt.; Mgal. 
6gal. ; SQpt. ; 25^gal. IS^pt. ; 11^ qt. ; 20gal. 1 qt. ; 16 qt. 1} pt. ; 24} gal. 
2} gal.; 14gpt.; Q^^gal. 8. l^pt.; l^qt.; 2gal.lqt.; lqt.l|pt.; 2|gal. 
^gal.; l|pt.; l^^fgal. 12 pt.; 10 qt.; 18gal.; 14 qt.; 22^^.; 2 gal.; 18 pt. 
8igal. 4.6%; 8J%; 60%; 11§51; 78}%; 6§%; 6.4%; 28J%. 6. 4Jpt. 
8|qt.; 6gal.8qt.; 6qt.}pt.; 8^gal.; |gal.; 4|pt.; 8^\gal. 7j^pt. 

e^qt.; llgal. Iqt.; 8qt. ijpt.; 18|gal.; l^gal.; 8|pt.; 6^ gal. 

Exercise 17. 1. 6662.812; 6672.212^9671.482; 6749.702; 6674.182; 6678.092 
6643.882; 6708.742. H. 8712.6; 4708.2; 708.98; 4626.71; 8701.28; 4702.82 
4731.68; 4666.67. 8. 1,667,898.76; 88,090.24; 18,466,217.4449; 140,098.0041 
1,686,678.6884; 88,618.8824; 72,049.2964; 111,108.8889. 4.2;2;2;2;2;2 
2; 2. 6. 86.9; 17.2; 66.6; 19.3; 36.0; 17.3; 16.4; 18.3. 

Page 323. 1. 160A. 8. 160A. 3. 80A. 4. 80A. 6. 80A. 6. 80A. 

7. 40 A. 8. 40 A. 9. |10,400. 10. |3000. 11. 160 A. 12. 820 A. 18. 480. 
14. 2 mi. 16. 2; f24. 

Page 325. 1. Ihr. 48min. 178ec. 9^ 6 hr. 2 min. 2 sec. 

8. 11 hr. 8 min. 10 sec. a.m. 4. 106^; 9 p.m. 6. 4 a.m. 
6. 8 hr. 22 min. 42 sec. a.m. ; 8 hr. 2 min. 42 sec. a.m. 

Page 326. 1. 8a»47'30". 2. 106<>W. 8. OO^W. 4. 22«»46'W. 

Page 327. 1. 11a.m. 8. 10 a.m.; 10 a.m.; 8 a.m.; 11a.m. 4. 11a.m. 
5. 10 a.m. 6. 1p.m. 7. 7 a.m. 

Page 329. 1. 1860.39 in. 2. 1368.27 in. 3. 2047.24 in. 4. 2667.48 in. 

5. 127.66 in. 6. 1.11 in. 7. 184.26 in. 8. 118.11 in. 9. 2.96 in. 10. 666.01ft. 
11. 123.03 ft. 18. 61.18 in. 18. 46.8 mi. 14. 74.4 mi. 16. 27.9. 

Page 330. 1. 7,600,000,000,000 cm*. 2. 370,000 cm'. 8. 42.96 cm'. 

4. 62,600 cm^. 6. 19.76 m«. 6. 0.82642766884 m^ 7. 0.007 m>. 8. 3.6 m^ 

9. 0.000987 ms. 10. 0.486 m'. 

Page 331. 1. 170 kg. 2. 194.66 kg. 8. 92.73 kg. 4. 10 kg. 6. 22 kg. 

6. 272,727.27 kg. 7. 3.27 kg. 8. 7.29 kg. 9. 79 kg. 10. 7.38 kg. U. 4.9 kg. 
12.6.36 kg. 18.7601. 14.41. 16.2261. 16.601. 17.261. 18.20001. 
19. 16001. 90. 6831. 

Page 333. 1. f2300. 2. 1.6%. 8, 2.63. 4. 46. 6. 20. 6. 48. 

Page 334. 1. 999,999. 2. Ill; 222; 333; 444; 666; 666; 777. 6. 201b. 
a 49. 7. 24ft. 8. 6f. 9. 39,7001b. 10. 30 da. 



